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COMMITTEES  OF  THE  SOCIETY. 

A  large  part  of  the  work  of  the  Society  is  conducted  by  committees 
under  the  direction  of  a  Committee  on  Committees.  The  Committees  and 
their  work  for  the  year  1917-18  are; 
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3.  Program  Committee:  M.  S.  Ketchum,  J.  F.  Hayford,  Ira  N. 
HoLLis,  "SV.  0.  Wiley  and  F.  L.  Bishop. 

Committees  Xos.  1,  2  and  3  have  their  work  defined  by  the  By-Laws  of 
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4.  Committee  on  Committees:  M.  S.  Ketchum,  Chairman,  J.  F.  Hay- 
ford,  Ira  N.  Hollis,  G.  R.  Chatburn,  W.  O.  Wiley,  F.  L.  Bishop,  H. 
S.  Jacoby,  C.  E.  Manx  and  A.  A.  Potter. 

5.  Joint  Committee  on  Engineering  Education:  Eepresentatives  from 
the  several  organizations.     Desmoxd  FitzGerald,  Chairman. 

Society  for  the  Promotion  of  Engineering  Education:  C.  L.  Crax- 
dall.  D.  C.  Jackson  and  G.  C.  Axthoxy. 

American  Society  of  Civil  Engineers:  Desmond  FitzGerald,  Ox- 
ward  Bates  and  D.  W.  Mead. 

American,  Society  of  Mechanical  Engineers:  F.  H.  Clark  and  F.  J. 
Miller. 

American  Institute  of  Electrical  Engineers:  C.  F.  Scott  and  S. 
Sheldox. 

American  Chemical  Society:  C.  Eichardsox  and  H.  P.  Talbot. 

American  Institute  of  Chemical  Engineers:  J.  E.  Withrow. 

American  Institute  of  Mining  Engineers:  H.  M.  Howe  and  J.  H. 
Hammoxd. 

Carnegie  Foundation  for  the  Advancement  of  Teaching:  H.  S.  Prit- 
chett  and  C.  E.  Mann. 

General  Education  Board: 

6.  Representative  on  Joint  Committee  on  Classification  of  Colleges: 
C.  S.  Howe. 

Committees  4,  5  and  6  have  duties  indicated  by  their  titles. 

7.  Institutional  Committee:  J.  F.  Hayford,  Chairman,  Hollis  God- 
prey,  K.  G.  Matheson,  Wm.  Easby,  Jr.,  C.  S.  Howe,  P.  F.  Walker  and 
F,  W.  Sperr. 

To  make  a  study  of  catalog  descriptions  of  courses  of  study. 
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8.  Committee  on  Admission:  E.  F.  Coddixgton,  Chairman,  H.  L. 
Kekt  and  H.  E.  TVebb. 

Study  of  the  methods  of  admission  to  engineering  schools  including 
European  schools. 

9.  Committee  on  Administration:  Ira  X.  Mollis,  Chairman,  W.  M. 
Thornton,  F.  H.  Constant,  W.  M.  Kiggs,  E.  W.  Gat,  O.  Y.  P.  Stout 
and  A.  H.  Fuller. 

Occupation  of  engineering  teachers  during  the  summer  vacation. 

(1)  Present  status  of  summer  employment. 
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(3)  Fields  recommended. 

10.  Mathematics:  L.  C.  Plant,  Chairman,  E.  J.  Berg,  E.  E.  Hedrick, 
H.  E.  Cobb  and  C.  S.  Slighter. 

To  what  extent  does  coordination  exist  between  mathematics,  physics 
and  mechanics? 

11-A.  Committee  on  Physics:  G.  W.  Stewart.  Chairman,  F.  K.  Eicht- 
MYER,  Barrv  MaoXutt,  C.  F.  Burgess  and  H.  H.  Higbie. 

Study  of  the  first  course  in  Physics. 

11-B.  Committee  on  Chemistry:  E.  M.  Bird,  Chairman,  J.  H.  James 
and  J.  E.  Withrow. 

Study  of  the  first  course  in  chemistry. 

12.  Committee  on  ilnglish:  C.  W.  Park,  Chairman,  C.  A.  Smith,  J.  M. 
Telleen,  C.  F.  Park  and  Frank  Aydelotte. 

Continue  the  study  of  the  present  status  of  the  teaching -of  English  to 
engineers. 

13.  Committee  on  Mechanics  and  Hydraulics:  E.  E.  Maurer,  Chair- 
man, W.M.  Kent,  II.  F.  Moore,  W.  T.  Magruder,  L.  M.  IIoskins,  S.  M. 
Woodward  and  J.  E.  Wadsworth. 

Continue  the  work  as  outlined  for  the  previous  year  and  try  to  com- 
plete the  report. 

14.  Committee  on  Economics:  C.  C.  Williams,  Chairman,  A.  B.  Mc- 
Daniel,  G.  F.  Swain,  W.  G.  Baymond  and  R.  H.  Fernald. 

Continue  the  work  of  the  previous  Committee. 

lo.  Committee  on  Civil  Engineering:  A.  H.  Fuller,  Chairman,  W. 
C.  Huntington,  H.  J.  Burt,  C.  T.  Morris  and  J.  Hammond  Smith. 
Methods  and  details  of  structural  design. 

16.  Committee  on  Mechanical  Engineering:  O.  A.  Leutwiler,  Chair- 
man, D.  S.  Kimball,  T.  E.  French,  G.  F.  Gebhardt  and  W.  T. 
Magruder. 

Methods  of  teaching  machine  design. 

17.  Committee  on  Electrical  Engineering:  C.  F.  Harding,  Chairman, 
O.  J.  Ferguson,  D.  C.  Jackson,  H.  E.  Dyche  and  F.  T.  Dargan. 

A  study  of  the  present  practice  in  regard  to  the  teaching  of  direct 
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currents  and  alternating  currents  versus  the  teaching  of  the  electrical 
currents. 

18.  Committee  on  Mining  Engineering:  F.  W.  Sperr,  Chairman,  E. 
A.  HoLBROOK,  J.  B.  Porter,  H.  H.  Stoek  and  F.  A.  Thomson. 

Continue  the  work  as  laid  out  by  the  previous  committee. 

19.  Committee  on  Co-operation  Between  this  Society  and  the  Na- 
tional Association  of  Corporation  Schools:  F.  L.  Bishop,  Chairman,  R. 
L.  Sackett  and  W.  C.  Bauer. 

20.  Committee  on  the  Standardization  of  Technical  Nomenclature: 
J.  T.  Faig,  Chairman,  W.  D.  Ennis,  F.  N.  Raymond,  Bradley  Stough- 
TON  and  Chas.  Warren  Hunt. 

21.  Committee  on  Military  Engineering:  L.  S.  Randolph,  Chair- 
man,   C.    S.  Sperry,   Jr.,   J.   N.    Bridgman,   C.   J.    Tilden    and   H.   S. 

BOARDMAN. 

Military  instruction  to  engineering  students  during  the  war. 
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*  Deceased. 
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Terms  of  Office   Expired  in  1915. 

0.  P.  Hood,  W.  B.  Snow, 
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F.  P.  McKibben. 

Terms  of  Office  Expired  in  1916. 
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F.  P.  Spalding,  S.  M.  Woodward, 

H.  W.  Tyler. 


Terms  of  Office  Expired  in  1917. 

E.  H.  Fernald,  a.  M.  Greene,  Jr.,         D.  C.  Miller, 

A.  H.  Fuller,  E.  V.  Huntington,  W.  M.  Eiggs. 

V.  Karapetoff, 
*  Deceased. 
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FINAL    PROGRAM    OF    THE    TWENTY-FIFTH 

ANNUAL    MEETING,    WASHINGTON, 

D.  C.  JULY  6-7.  1917. 

Friday.  July  6. 
9H)0  A.  M. — Council  Meeting,  Room  "'A." 

10:00  A.  M. — Opening  Session. 

President  G.  R.  Chatburn.  C.E.,  Presiding. 

Greetings  from  Canada,  by  A.   Stanley  ^Mackenzie,  D.C.L., 

President.  Dalhousie  Univei-sity.  Halifax.  X.  S. 
A  New  Organization  of  Higher  Education  for  National  Serv- 
ice, by  S.  P.  Capen,  Ph.D..  Specialist  in  Higher  Educa- 
tion. U.  S.  Bureau  of  Education. 
The  Consulting  Engineer  in  Public  and  Private  Service,  by 
Hollis  Gk)dfrey.  D.C.L..  Member  of  the  Advisory  Commis- 
sion, Council  of  National  Defense. 

12:00  M. — Luncheon. 
2:00  P.  M. — Afternoon  Session. 

Militaiy  Engineering,  by  Gen.  "VTilliam  M.  Black.  Chief  of 
Engineers,  U.  S.  Army. 

Changes  in  Our  Engineering  Courses,  by  C.  S.  Howe,  LL.D.. 
President  Case  School  of  Applied  Science. 

Canadian  Engineering  and  the  War,  by  Major  C.  R.  Young. 

Discussion:  Led  by  F.  H.  Constant,  C.E..  and  W.  G.  Ray- 
mond, LL.D. 

Session  closes  at  5 :30  P.  M. 

6:00  P.  M.— Dinner. 

8.-00  P.  M. 

Symposium. — The  Placing  of  Engineering  Graduates  in  (Gov- 
ernment Service  During  the  War,  by  William  MeClellan, 
Ph.D..  Director  Inter-collegiate  Intelligence  Bureau. 
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Speakers:  Henry  E.  Crampton,  Ph.D.,  Yice-Chairman.  Com- 
mittee  on   Engineering   and   Education,   Advisory    Com- 
mission. 
John  A.  Mcllhenny,  President,  Civil  Service  Commission. 

Discussion:  Led  by  I.  W.  Litchfield,  B.S.,  W.  M.  Thornton, 
C.E..  Maurice  R.  Scharff.  B  S..  F.  P.  McKibben,  C.E. 

Saturday.  July  7. 

10:00  A.  .¥. 

9:00  A.  M. — Cauncil  Meeting,  Boom  '"A." 

Certain  Relations  of  a  College  or  L'niversity  to  the  Engineer- 
ing Division  of  the  Municipal  Service,  by  A.  H.  Blanchard, 
A.^L.  Professor  of  Highway  Engineering,  Columbia  Uni- 
versity. 

Certain  Relations  of  a  College  or  f  uiversity  to  the  Public 
Health  Situation,  by  Lieutenant-Colonel  Earl  Phelps. 

Report  of  Joint  Committee  on  Engineering  Education,  by 
C.  R.  Mann,  Ph.D. 

Report  of  Committee  on  Admission,  by  E.  F.  Coddington. 
Ph.D. 

Report  of  Committee  on  Administration,  by  "W.  M.  Thorn- 
ton, LL.D. 

Report  of  Committee  on  Mathematics,  by  L.  C.  Plant,  A.M. 

Report  of  Committee  on  Physics,  by  G.  TV.  Stewart,  Ph.D. 

Report  of  Committee  on  Chemistry,  by  R.  M.  Bird,  Ph.D. 

Report  of  Committee  on  English,  by  S.  C.  Earle. 

Report  of  Committee  on  Mechanics  and  Hydraulics,  by  E. 
R.  Maurer,  B.C.E. 

Report  of  Committee  on  Economics,  by  J.  A.  L.  "Waddell. 
LL.D. 

Report  of  Committee  on  Mechanical  Engineering,  by  A.  M. 
Greene,  Jr..  Sc.D. 

Report  of  Committee  on  Electrical  Engineering,  by  C.  L. 
Cory,  E.D. 

Report  of  Committee  on  the  Standardization  of  Technical 
Nomenclature,  bv  J.  T.  Faig.  M.E. 
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11:00  A.  M. 
Address  by  Newton  D.  Baker.  LL.D.,  Secretary  of  War. 
Address    by    S.    "W.    Stratton,    Sc.D.,    Director,    Bureau    of 
Standards. 

12:00  M. — Luncheon. 
2:00  P.  M. 

Engineering  Graduates  in  the  Industries  During  the  "War. 
B.  G.  Lam  me.  Sc.D..  Chief  Engineer,  Westinghouse  E.  & 
M.  Co. 

Address  by  Lord  Xorthcliffe  of  the  British  Commission. 

Address  by  Christopher  J.  Phillips.  A.B.,  of  the  British  Com- 
mission. 

Presidential  Address — "  Our  Patriotic  Duty."  by  G.  R. 
Chatburn.  President. 

Election  of  OflScers. 


MINUTES  OF  THE  TWENTY-FIFTH 
ANNUAL  MEETING. 


Washington,  D.  C. 
July  6-7,  1917. 


The  twenty-fifth  annual  meeting  of  the  Society  for  the  Pro- 
motion of  Engineering  Education  was  held  in  Eauscher  Hall, 
1034  Connecticut  Avenue,  N.  W.,  Washington  D.  C,  July 
6-7,  1917. 

MINUTES  OF  THE  REGULAR  SESSIONS. 
Friday,  July  6. 


Morning  Session. 

The  meeting  was  called  to  order  at  10:00  A.  M.  by  Presi- 
dent G.  R.  Chatburn,  Professor  and  Head  of  the  Department 
of  Applied  Mechanics  and  ^Machine  Design,  University  of 
Nebraska,  who  explained  the  reason  for  changing  the  meeting 
from  Northwestern  University  to  Washington.  A  motion 
was  made,  seconded  and  carried  that  the  action  of  transfer- 
ring the  meeting  from  Evanston  to  Washington  be  approved. 

Dr.  S.  P.  Capen,  Specialist  in  Higher  Education  of  the 
Bureau  of  Education  delivered  an  address  on  "  A  New  Or- 
ganization of  Higher  Education  for  National  Service." 
President  Chatburn  then  introduced  A.  Stanley  Mackenzie, 
President    of    Dalhousie    University.    Halifax,    N.    S.,    who 
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brought  greetings  from  Canada  to  the  Society.  President 
HoUis  Godfrey  presented  his  paper  on  "  The  Consulting 
Engineer  in  Public  and  Private  Ser-v-ice. "  President  Chat- 
burn  then  appointed  the  Nominating  Committee. 

Afternoon  Session. 

The  afternoon  session  was  called  to  order  at  2:00  P.  M. 
with  President  Chatbum  in  the  chair,  who  introduced  Gen- 
eral William  M.  Black.  Chief  of  Engineers,  United  States 
Army.  (Jen.  Black  delivered  an  address  on  "  Military  En- 
gineering ' '  which  created  a  lively  discussion.  A  motion 
made,  seconded  and  carried  that  this  address  together  with 
the  discussion  be  printed  and  distributed  as  soon  as  possible. 
A  motion  made,  seconded  and  carried  that  a  rising  vote  of 
thanks  be  given  Gen.  Black  for  his  very  inspiring  address. 
Dr.  P.  P.  Claxton,  Commissioner  of  Education,  delivered  an 
address  on  "  Engineering  Education.'*  Owing  to  the  illness 
of  President  C.  S.  Howe,  Dr.  Hollis  Godfrey  presented  his 
paper  "  Changes  in  our  Engineering  Courses  "  for  him. 
Discussion.  Major  C.  R.  Young  on  the  program  for  a  paper, 
"Canadian  Eugineering  and  the  War,''  could  not  present  it 
as  he  had  been  called  to  the  front.  Director  J.  F.  Hayford 
presented  the  following  resolution:  ^'Resolved,  that  a  com- 
mittee of  three  be  appointed  by  the  President  of  this  Society 
to  prepare  a  resolution  addressed  to  the  President  of  the 
United  States  expressing  the  opinion  of  this  Society  that  it 
is  desirable  that  students  of  engineering  should  complete 
their  college  courses  and  that  it  is  desirable  that  such  engi- 
neering students  as  are  necessarily  drafted  into  military  serv- 
ice be  placed  in  positions  in  which  they  may  render  the  best 
service  of  which  they  are  capable.'*  The  resolution  was 
amended  to  read  instead  of  "  addressed  to  the  President  of 
the  United  States*'  "a  copy  should  be  sent  to  the  President  of 
the  United  States  and  the  resolution  published  in  our  trans- 
actions so  that  our  students  and  professors  can  all  see  it." 
Amendment  carried.  The  original  motion  as  amended 
adopted. 
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Friday  Evening. 

The  evening  session  was  called  to  order  at  8  :00  P.  M.  with 
President  Chatburn  in  the  chair.  President  Chatburn  ap- 
pointed J.  F,  Hayford,  K.  G.  Matheson  and  F.  H.  Constant 
to  serve  on  the  committee  provided  for  by  the  resolution  in- 
troduced by  Director  Hayford  at  the  previous  session.  He 
also  appointed  E.  F.  Coddington,  Anson  Marston  and  H. 
W.  Tyler  as  a  Committee  on  Resolutions.  This  session  was 
devoted  to  the  symposium  on  "  Engineering  Graduates  in 
Government  Service  During  the  War."  "William  McClellan, 
Director  of  the  Intercollegiate  Intelligence  Bureau  presented 
a  paper  on  this  subject,  and  the  remainder  of  the  evening 
was  taken  up  with  the  discussion  of  same. 


Saturday,  July  7. 


Morning  Session. 

The  meeting  was  called  to  order  at  10  :00  A.  M.  with  W.  M. 
Thornton,  Vice-President,  in  the  chair.  The  papers  "Cer- 
tain Relations  of  a  College  or  University  to  the  Engineering 
Division  of  the  Municipal.  Service "  by  A.  H.  Blanchard,  and 
"Certain  Relations  of  a  College  or  University  to  the  Public 
Health  Situation"  by  Earl  Phelps,  were  read  by  title.  Dr. 
C.  R.  Mann  presented  the  report  of  the  Joint  Committee  on 
Engineering  Education.  Discussion.  George  Otis  Smith, 
Director  of  the  United  States  Geological  Survey  delivered  an 
address  on  "The  Government's  Need  of  Men."  Motion 
made,  seconded  and  carried  that  the  Society  express  to  the 
Carnegie  Foundation  for  the  Advancement  of  Teaching,  the 
Joint  Committee  on  Engineering  Education,  and  Dr.  C.  R. 
Mann,  personally,  "the  very  deep  appreciation  and  grati- 
tude for  the  way  in  which  this  study  has  been  conducted,  for 
this  most  valuable  report,  upon  the  issue  involved,  and  also 
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express  officially  the  request  that  copies  be  sent  to  every 
member  of  our  Society.''  Professor  E.  F.  Coddington  re- 
ported progress  for  Committee  No.  8,  Admission.  Dean  W. 
M.  Thornton  reported  progress  for  Committee  Xo.  9.  Admin- 
istration. Professor  R.  M.  Bird  made  a  report  for  Com- 
mittee Xo.  11-B,  Chemistry.  Vice-President  Thornton  then 
introduced  the  Hon.  Xewton  D.  Baker.  Secretary  of  War.  who 
delivered  an  address,  ''The  Engineer  in  the  War,"'  Presi- 
dent Chatburn  having  returned  to  the  chair,  announced  that 
the  annual  dinner  scheduled  to  take  place  that  evening  had 
been  abandoned  for  the  reason  that  it  was  impossible  to 
secure  enough  people  to  attend  to  warrant  the  expense  and 
also  the  embarrassment  of  inviting  the  representatives  of  the 
foreign  commissions  to  address  about  30  people.  Dr.  S.  W. 
Stratton,  Director  of  the  Bureau  of  Standards  presented  an 
address,  "The  Work  of  the  Bureau  of  Standards." 

Saturday  Afternoon. 

The  meeting  was  called  to  order  at  2  :00  P.  M.  with  Presi- 
dent Chatburn  in  the  chair.  The  report  of  Committee  Xo. 
12,  English,  was  presented  by  the  Secretary.  Dr.  J.  A.  L. 
Waddell  presented  the  report  of  Committee  X"o.  14.  Eco- 
nomics. Motion  made,  seconded  and  carried  that  the  Presi- 
dent appoint  a  committee  to  consider  the  question  of  writing 
a  book  on  economics  and  that  the  recommendation  of  this 
committee  be  submitted  to  the  Council.  President  Chatburn 
appointed  A.  L.  Williston,  Chairman.  M.  S.  Ketchum  and 
G.  F.  Swain.  The  report  of  Committee  Xo.  20,  Standardiza- 
tion of  Technical  Nomenclature,  was  presented  by  the 
Secretary. 

The  subject  "  Engineering  Graduates  in  the  Industries 
During  the  War"  was  then  discussed.  Motion  made,  sec- 
onded and  carried  that  the  Committee  on  Committees  be 
directed  to  appoint  a  committee  of  this  Society  to  co-operate 
with  the  Xational  Association  of  Corporation  Schools.  The 
Committe  appointed  to  prepare  a  resolution  to  present  to  the 
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President  of  the  United  States  and  this  Society  reported  as 
follows : 

''It  is  the  opinion  of  the  Society  for  the  Promotion  of 
Engineering  Education  in  annual  convention  assembled  that. 

"  Whereas,  the  conduct  of  the  present  great  war  involves 
not  simply  military  operations  at  the  front,  but,  of  equal  im- 
portance, the  utilization  of  our  resources  and  the  mainte- 
nance of  our  industries, — in  order  that  the  production  of  food 
and  of  raw  materials,  the  manufacture  of  munitions  of  war 
and  the  products  needed  for  the  support  of  our  armies  and 
those  of  our  Allies  shall  be  most  effective,  and 

"  Whereas,  to  these  ends  it  is  absolutely  essential  that  our 
armies,  industries,  mines,  hospitals  and  fields  should  be  sup- 
plied continuously  with  scientifically  trained  men,  and 

' '  Whereas,  the  withdrawal  of  large  numbers  of  undergrad- 
uates from  our  engineering  and  medical  schools  for  enlist- 
ment in  the  army  and  in  the  various  forms  of  government 
service  threatens  to  cut  off  the  supply  of  such  trained  men  to 
the  armies  and  the  industries  which  are  so  necessary  to  our 
military  success, 

''  Resolved,  that  for  the  most  successful  prosecution  of  the 
war,  it  is  essential  that  students  of  engineering  shall  as  a  rule 
complete  their  college  courses,  and  that  such  engineering 
students  as  may  necessarily  be  drafted  for  military  service 
should  be  placed  in  positions  in  which  they  may  render  the 
best  service  of  which  they  are  capable, 

*'  Resolved,  that  a  copy  of  these  resolutions  be  transmitted 
to  the  President  of  the  United  States,  the  Secretaries  of  War 
and  of  Na\y,  the  Chief  of  Engineers,  and  such  other  public 
officers  as  the  President  and  Secretary  of  the  Society  may 
designate." 

Upon  motion  these  resolutions  were  adopted.  The  Com- 
mittee on  Resolutions  reported  as  follows : 

"In  concluding  the  twenty-fifth  annual  meeting  of  the 
Society  for  the  Promotion  of  Engineering  Education,  the 
Committee  on  Resolutions  submit  the  following  resolutions : 

"1.  Resolved.  That  the  Society  express  the  great  indebted- 
ness to  those  officers  of  the  National  Government  who  in  a 
time  of  unprecedented  emergency  have  generously  taken  time 
from  weighty  public  duties  to  bring  in  their  greetings,  to 
accept  our  pledges  of  patriotic  service  and  to  advise  us  as 
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to  the  best  means  of  continued  co-operation.  In  particular 
we  acknowledge  our  obligation  to  the  Honorable  Secretary 
of  War.  to  General  Black,  Chief  of  Engineers,  to  Commander 
Cluverius  of  the  U.  S.  Naval  Academy,  to  Commissioner 
Claxton  and  Dr.  Capen  of  the  Bureau  of  Education,  to  Dr. 
Stratton  of  the  Bureau  of  Standards,  to  Director  Smith  of 
the  Geological  Survey,  to  Commissioner  Galloway  of  the  Civil 
Service  Commission,  to  Counsellor  Polk  of  the  Department  of 
State,  and  not  least  to  Dr.  Godfrey  of  the  Advisory  Com- 
mission of  the  Council  of  National  Defense. 

"2.  Resolved,  That  the  Society  express  its  grateful  recog- 
nition of  the  inspiring  message  brought  in  by  a  representa- 
tive from  another  laud  now  united  with  us  in  the  war  for 
liberty  and  civilization,  President  Mackenzie  of  Dalhousie 
University. 

"3.  Resolved,  That  the  Society  express  its  cordial  thanks  to 
the  owner  of  Kauseher  Hall  in  which  our  meetings  have  been 
so  comfortably  and  commodiously  conducted." 

Upon  motion  these  resolutions  were  adopted.  The  Com- 
mittee on  Nomination  then  reported  as  follows : 

For  President,  Milo  S.  Ketchum,  University  of  Colorado. 
For  Vice-Presidents,  John  F.  Hayford,  Northwestern  Uni- 
versity. 
Ira  N.  HoUis,  Worcester  Poh'technic  Institute. 
For  Secretary,  F.  L.  Bishop,  University  of  Pittsburgh. 
For  Treasurer.  "W.  0.  "Wiley.  New  York  City. 
For  Council,  T.  U.  Taylor,  University  of  Texas. 
K.  G.  Matheson.  Georgia  School  of  Technology. 
C.  J.  Tilden,  Johns  Hopkins  University. 
Frank  Aydelotte,  Massachusetts  Inst,  of  Technology. 
C.  F.  Scott,  Yale  University. 
W.  E.  Mott,  Carnegie  Institute  of  Technology. 
L.  M.  Hoskins,  Leland  Stanford  Jr.  University. 
Upon  motion  the  Secretary  cast  the  unanimous  vote  of  the 
Society    for   the    above    named    officers.     After    introducing 
Dean  Milo  S.  Ketchum  as  the  President  of  the  Society  for 
1917-18.  President   Chatburn  delivered  his  presidential  ad- 
dress "Our  Patriotic  Duty."     The  meeting  then  adjourned 
sine  die  at  5 :10  P.  M. 
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MEETINGS  OF  COUNCIL. 

Friday,  July  6,  1917,  9  :30  A.  M. 

Members  present:  G.  R.  Chatburn,  F.  L.  Bishop,  W.  Hand 
Browne,  Jr.,  R.  W.  Gay,  C.  L.  Crandall,  W.  G.  Raymond,  E. 
J.  McCaustland,  G.  C.  Anthony,  A.  A.  Potter,  W.  M.  Thorn- 
ton, T.  E.  French,  F.  W.  McNair  and  Hollis  Godfrey. 

President  Chatburn  read  the  budget  and  expenditures  of 
1916-17. 

President  Chatburn  presented  the  following  budget  as  pre- 
pared by  the  Secretary.  Regularly  moved  and  seconded  that 
this  budget  be  accepted.     Carried. 

Budget. 

From  current  dues.  Individual  $4,800.00 

From  current  dues,  Institutional  .  .  .• 650.00 

From  back  dues   1,000.00 

From    advertising .  .i 1,000.00 

From  sale  of  publications    200.00 

$7,650700 
A.Washington   (1917)    meeting   $   300.00 

B.  Proceedings,    Vol.    25    ' 1,300.00 

C.  Engineering  Education,  Vol.   8 1,850.00 

D.  Committee  expenses   150.00 

E.  Treasurer's    Honorarium    300.00 

F.  Secretary's  Honorarium   1,000.00 

G.  Assistant  Secretary's  Honorarium   .  .  .      600.00 

H.  Clerical  assistance    900.00 

I.  Sundry  printing   200.00 

J.  Postage  and  expressage  300.00 

K.  Telephone  and  telegraph 25.00 

L.  Office  supplies   100.00  $7,025.00 

Surplus .• (  $  ~625jOO 

The  application  for  institutional  membership  of  New 
Mexico  A.  &  M.  College  was  presented.  Regularly  moved 
and  seconded  that  this  application  be  accepted.     Carried. 
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Dr.  Godfrey  discussed  the  Canadian  situation.  Regularly 
moved  and  seconded  that  the  Canadian  schools  be  invited  to 
join  the  Society.     Carried. 

A  motion  was  made  that  it  was  the  sense  of  the  meeting 
that  the  next  annual  meeting  will  be  held  in  Evanston  unless 
conditions  arise  to  make  a  change  necessary.     Carried. 

Meeting  adjourned  at  10 :00  A.  M. 

Satutjdat,  July  7,  1917.  9  :00  A.  M. 

Memhers  present:  0.  P.  Hood.  HoUis  Grodfrey.  T.  E. 
French.  F.  P.  McKibbeu.  E.  J.  MeCaustland.  G.  R.  Chatburn. 
F.  L.  Bishop.  G.  C.  Anthony.  W.  G.  Ra^^noud.  C.  H.  Crouch. 
R.  TV.  Gay.  W.  :\I.  Thornton.  A.  A.  Potter.  F.  TV.  TIcNair.  W. 
Hand  Browne  Jr. 

Moved  and  seconded  that  the  dinner  on  Saturday  evening 
be  abandoned.     Carried. 

The  application  of  TV.  G.  TValdo  of  Vanderbilt  Univ.  pre- 
sented.    Moved  and  seconded  that  it  be  accepted.     Carried. 

Moved  and  seconded  that  the  Society  cooperate  with  the 
American  Association  for  the  Advancement  of  Science  (Sec- 
tion D)   with  their  Pittsburgh  meeting.     Carried. 

Moved  and  seconded  that  the  report  of  the  committee  on 
higher  degrees  by  D.  C.  Jackson  be  accepted  and  printed  in 
the  Proceedings.     Carried. 

Moved  and  .seconded  that  the  Secretary,  Treasurer  and  in-' 
coming  president  be  appointed  a  committee  to  report  to  this 
Council  an  amendment  to  the  Constitution  and  By-Laws  pro- 
viding for  the  duties  of  the  officers.     Carried. 

Dean  Ra\-mond  suggested  for  the  con.sideration  of  the  mem- 
bers of  the  Council  the  abandonment  of  the  separate  organi- 
zation of  and  the  separate  meetings  of  the  institutional 
members. 

Moved  and  seconded  that  the  application  of  Ecole  Poly- 
technic Institute  of  Montreal  be  accepted.     Carried. 

In  the  absence  of  the  Treasurer.  Mr.  TViley,  President  Chat- 
burn  read  his  report.      No  action  taken. 

Meeting  adjourned  at  10:00  A.  M. 
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Saturday,  July  7,  1917,  5  P.  M. 

Mernhers  present:  G.  R.  Chatburn,  G.  C.  Anthony,  E.  J. 
McCaustland,  M.  S.  Ketchum,  R.  W.  Gay,  F.  ^^ .  McNair, 
C.  L.  Crandall,  F.  L.  Bishop,  A.  A.  Potter,  W.  G.  Raymond, 
G.  F.  SwaiD,  C.  H.  Crouch,  T,  E.  French,  F.  E.  Turneaure, 
K.  G.  Matheson,  W.  Hand  Browne,  Jr.,  and  J,  F.  Hayford. 

The  application  of  Wentworth  Institute  for  institutional 
membership  was  presented.  Moved  and  seconded  that  it  be 
accepted.     Carried. 

Meeting  adjourned  at  5:15  P.  M. 

Council  Letter  Ballots. 

July  12,  1916.— R.  C.  C.  Bray,  H.  W.  Brown,  A.  J.  R. 
Curtis,  F.   G.  Perry,  W.  LeConte  Stevens.     (5) 

August  28,  1916.— Wm.  Baum,  S.  E.  Brasefield,  K.  M. 
Taylor.     (3) 

November  23,  1916.— J.  M.  Evans,  J.  W.  Harvey,  H.  H. 
Hillegass,  S.  C.  Hollister,  J.  0.  Jones,  A.  E.  Kennelly,  Edgar 
MacNaughton,  K.  G.  Matheson,  H.  C.  Parmelee,  J.  H.  Pound, 
Rose  Polytechnic  Institute.     (11) 

December  28,  1916.— G.  F.  Duffy,  J.  H.  Dunlap,  R.  M. 
Green,  J.  W.  Haney,  G.  A.  Hofman,  J.  0.  Keller.  D.  M. 
Logan,  E.  L.  McGrath,  T.  J.  MacKavanaugh,  H.  E.  Nold, 
Abraham  Press,  G.  M.  Osborn,  A.  J.  Scullen,  Delaware 
College.     (14) 

January  20,  1917. — G.  H.  Bainbridge,  W.  H.  Bates,  Van- 
nevar  Bush,  H.  V.  Carpenter,  C.  E.  Corbin,  R.  H.  Dearborn, 
G.  E.  Eaton,  T.  W.  Edmondson,  E.  D.  A.  Frank,  A.  S. 
Gwiadowski,  W.  D.  Halsey,  C.  M.  Newman,  C.  E.  Rogers. 
W.  W.  Rusk,  M.  F.  Sayre,"D.  P.  Savant.     (16) 

March  7,  1917.— W.  E.  Bullock,  J.  H.  Dorroh,  Dawson 
Dowell,  L.  W.  W.  Morrow,  F.  H.  Probert,  J.  H.  Robert,  G. 
P.  Springer,  E.  R.  Stivers,  University  of  Toronto.     (9) 

September  19,  1916. — Letter  ballot  on  meeting  with  the 
American  Association  for  the  Advancement  of  Science  in 
New  York,  December  26-30.  1917. 
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Decenibcr  28,  1917.— Letter  ballot  on  dates  for  the  1917 
meeting  at  Northwestern  University. 

April  20,  1917.— Chester  Allen,  Robin  Beach,  R.  A.  Brown, 
W.  J.  Carrel.  L.  B.  Chapman.  E.  S.  Davis.  Stanley  Dean,  Ira 
M.  DeLong.  W.  H.  HaU,  M.  R.  Hammer.  E.  G.  James,  C.  A. 
Mann,  C.  L.  Mann,  R.  :M.  Mathews.  F.  A.  Mickle,  J,  E. 
Shepardson,  0.  TV.  Silvey,  "W.  C.  L.  Trinks.  D.  S.  Trowbridge, 
C,  F,  Wills,  Oregon  Agriculture  College,  Catholic  University 
of  America.     (22) 

June  23,  1917.— P.  J.  Kiefer,  John  J.  Light.  C.  :M.  INIc- 
Cormiek.  Luis  Matte.  R.  E.  :\roritz.  C.  E.  Pearce.  H.  S.  Rogers, 
H.  K.  Rubey,  R.  J.  Smith,  F.  M.  Warner,  W.  J.  Wohlenberg, 
Leland  Stanford  Junior  University,  University  of  ^Maine, 
University  of  North  Carolina,  Sheffield  Scientific  School  of 
Yale  L'niversity.     (15) 

May  12,  1917.— Letter  ballot  as  to  the  advisability  of  can- 
celling meeting. 

May  26,  1917. — Telegraphic  ballot  in  regard  to  meeting  in 
Washington. 

MEETING    OF   INSTITUTIONAL    DELEGATES, 
FRIDAY,  JULY  6,   1917. 

At  the  meeting  of  institutional  delegates  there  were  53 
present  with  Dr.  Hollis  Godfrey.  Chairman  of  the  Committee, 
presiding. 

Dr.  Godfrey  presented  the  following  questions: 

That  a  sub-committee  be  appointed  of  the  institutional 
committee  to  act  for  the  institutions  on  changing  the  cur- 
riculum. This  meeting  to  take  place  about  the  fii-st  of  Au- 
gust and  another  meeting  about  the  first  of  September  and 
on  the  tenth  of  September  a  statement  sent  to  all  institutions. 

What  can  be  done  toward  making  the  importance  of  the 
profession  understood? 
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TREASURER'S   REPORT. 

(JuxE  27,  1917.) 
(Not    complete.) 

Eeceipts. 

Received.  Budget. 

Back   dues $    805.25         $1,000 

Current  dues   4,137.25           5,260 

Advertising  and  Sale   of  Publications 1,658.26           1,300 

Interest  on  Deposit   12.87 

Total    Cash    Receipts    $67613;63         $7,560 

Cash  on  hand,  June,  1916  (Including  Life  Member- 
ship Fund) 1,257.87 

$7,871750         $7,560 

DiSBURSEMEXTS. 

Schedule  A — Annual  Meeting,  June,  1916   $    193.79 

B — Proceedings     , 

C— Bulletin    1,707.48 

D — ■Committee  Expenses   

E — Treasurer 's  Honorarium 

F — Secretary 's  Honorarium 

G — Assistant  Secretary 's  Honorarium  .  . 
H — Secretary 's  Clerical  Assistance    .... 

I — Sundry  Printing    

J — Postage    

K — Telephoning  and  Telegraphing 

L — Office  Supplies 

Annual  Meeting,  July,  1917   


193.79 

$  300 

9.25 

1,300 

,707.48 

1,850 

133.75 

150 

303.79 

300 

325.00 

1,000 

250.00 

600 

795.10 

720 

183.75 

200 

392.75 

300 

24.63 

25 

133.91 

100 

87.69 

$4,540.71         $6,845 

Accounts  Eeceivable:  Liabilities: 

Members:  Due   Members    $46.60 

Back  Dues $1,824.72       Due  Xon-members 3.60 

Current  Dues   2,290.50       *Accounts  Payable 925.00 

Other  Items    13.39 

*Xon-members    111.95 

*  Does    not   include   Advertising  *Does  not  include  December,  Jan- 

for  June,  1917.  uary,  February,  March,  April,  May, 

About  $1,500  is  owing  by  mem-  and    June     Bulletins,    which    will 

bers  who  owe  $12  or  more.  amount  to  about  $2,400. 
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Cash: 

Lincoln  Trust  Co.   ...  669.16 

Life  Membership  Fund  397.20 

Secretarv  's  Office 150.00 


$5,456.92  .$975.20 

Inventory,  June,   1917..      3.193.55 
$8,650.47 

REPORT  OF  SECRETARY. 

The  growth  of  the  Society  during  the  past  year  has  been 
normal.  At  the  end  of  the  fiscal  year,  June  30,  1917,  there 
were  1,521  members.  64  of  which  were  institutional.  During 
the  year  1916-17  there  were  95  applicants  accepted  for  mem- 
bership, and  78  members  resigned  or  died,  making  a  net  in- 
crease of  17  members. 

The  Society  was  represented  at  the  third  annual  Conference 
on  Cooperation  ;  the  meeting  of  the  American  Institute  of 
]\Iining  Engineers;  the  meeting  of  the  American  Road  Build- 
ers A.ssociation :  the  Congress  of  Human  Engineering;  the 
meeting  of  the  Society  of  Technical  Secretaries;  the  Astor 
Dinner  to  Engineers  of  America ;  the  meeting  of  the  Illumin- 
ating Engineering  Society ;  the  inauguration  of  Wallace  Carl 
Riddick  as  president  of  the  North  Carolina  College  of  A.  &  ^I. 
Arts;  and  the  committee  on  Academic  and  Higher  Profes- 
sional Degrees. 

There  are  1,800  copies  of  Engineering  Education  printed 
each  month,  41  copies  of  which  are  sent  free  to  other  journals, 
and  43  copies  sent  to  subscribers  other  than  members.  There 
was  .$1,850.00  appropriated  for  Engineering  Education  in 
the  budget*  of  1916-17,  and  we  are  glad  to  note  that  the 
actual  cost  of  publishing  was  only  $1,764.77.  The  delay  in 
publishing  the  Proceedings  was  due  to  the  difficulty  in  secur- 
ing the  paper.  This  volume  exceeded  the  budget  by  $2.44. 
There  were  50  copies  of  this  number  sold  to  subscribers. 
There  were  250  copies  of  the  third  edition  of  the  Syllabus  of 
Mathematics  sold  last  year,  many  of  these  sales  l)eing  directly 
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due  to  the  courtesy  of  John  Wiley  &  Sons,  Inc.,  who  inserted 
an  announcement  of  this  book  in  the  mail  they  were  sending  to 
the  teachers  of  mathematics.  I  take  this  opportunity  of  ex- 
pressing the  appreciation  of  the  Society  for  this  kindness. 

A  folder  wiiich  gives  the  names  of  the  officers  and  members 
of  the  Council,  the  origin  of  the  Society,  names  and  duties  of 
the  various  committees,  and  other  information  pertaining  to 
the  Society  was  distributed  to  the  membership  in  October  and 
included  in  2,500  letters  to  prospective  members  which  were 
sent  at  three  different  times.  One  December  1,  289  personal 
letters  were  sent  to  delinquents,  a  list  of  which  was  furnished 
this  office  by  the  Treasurer.  For  the  use  of  the  Membership 
Committee  this  office  furnished  a  list  of  all  members  in  each 
district;  prospective  members  taken  from  the  latest  catalogs; 
all  resignations  received  to  date  with  a  history  of  each  man ; 
and  a  list  of  possible  engineering  schools  for  institutional 
membership. 

1916-17  Budget  and  How  Spent. 


Appro. 


A.  1916  meeting $   300.00 

B.  Proceedings,  24 ,  1,300.00 

C.  Bulletin,  Vol.  7 '  1,850.00 

D.  Committees ...!      150.00 

E.  Treasurer's  honorarium j      300.00 
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OPENING  REMARKS. 
BY  PKESIDENT  G.  E.  CHATBURX. 

Perhaps  a  word  with  regard  to  the  change  in  the  place  of 
meeting  will  be  in  order  at  this  time. 

You  will  remember  that  last  year,  at  the  University  of 
Virginia,  it  was  voted  that  the  meeting  this  year  should  be 
held  in  the  Middle  West,  at  Evanston.  Following  out  this 
expression,  the  Executive  Committee  had  worked  on  the 
programme,  and  had  it  practically  completed;  in  fact,  I 
believe  that  the  tentative  programme  was  in  the  envelopes, 
ready  to  be  sent  out  to  the  members.  We  had  gone  to  Evans- 
ton;  we  had  conferred  with  Director  Hayford  and  his  local 
committee  there  with  regard  to  entertainment,  with  regard 
to  the  programme  itself,  and  everything  was  in  ship-shape. 
I  think  that  we  would  have  had  at  Evanston  an  excellent 
meeting.  The  situation  there  was  excellent.  The  university, 
as  you  know,  is  situated  on  the  banks  of  Lake  Michigan 
among  the  trees,  with  plenty  of  lawn  to  sit  upon,  and  every- 
thing would  have  been  cool  and  pleasant. 

Then  there  came  the  declaration  of  war.  For  some  time 
after  the  declaration,  nothing  was  done.  The  people  of  the 
countr}'  seemed  to  be  somewhat  lethargic,  and  paid  little 
attention  to  it.  Later,  the  Government  began  asking  for 
men  to  go  to  the  training  camps  and  a  number  of  university 
instructors,  students  and  alumni  volunteered  to  go.  The 
colleges  became  more  or  less  excited.  Letters  began  to  pour 
into  the  offices  of  the  Society  asking  that  this  meeting  be 
disbanded  absolutely. 

I  was  opposed  to  that,  for  it  seemed  to  me  that  a  time 
when  the  Government  was  in  need  of  our  services  was  really 
the  wrong  time  for  us  to  give  up.  I  felt  that  if  we  dis- 
banded the  meeting  at  Evanston  we  should  at  least  hold  a 
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conference    somewhere,    and    althoiio-h    it    might    be    much 
smaller  than  a  reorular  meeting  at  Evanston  it  would  be  a 
disappointment  to  all  of  the  officers  and  a  greater  disappoint- 
ment to  the  members  of  the  Society  if  something  of  the  kind 
was  not  held.     We  felt  that  the  needs  of  our  governmeut 
demanded  that  the  engineering  colleges  in  the  United  States 
should  do  something  to  help  in  this  hour  of  need.     We  did 
not  know  what  to  do.     We  do  not  know  vet  what  to  do.     We 
believed,  however,   that  something  should  be   done.     There- 
fore, I  authorized  the  Secretary  to  take  a  letter  ballot  of  the 
Council  upon  the  question  of  holding  a  meeting,  and  also 
upon  the  question  of  whether  that  meeting  should  be  held 
at  Evanston  in  the  regular  way,  or  whether  we  should  trans- 
fer it  to  Washington,  in  order  that  we  might  be  near  to  the 
seat  of  government,  in  order  that  we  might  perhaps  get  the 
advice  of  those  who  know  more  about  the  present  needs  than 
we  do.     We  felt  that  these  men  who  are  so  busy  here  as 
officers  of  the  Government,  and  are  working  almost  day  and 
night  at  the  present  time,  could  not  spend  two  or  three  davs 
to  go  out  to  the  Middle  West,  but  that  it  would  be  better  for 
us  to  bring  this  meeting  to  Washington,  and  trust  that  we 
might  thus  get  their  help   in  solving  questions  at  present 
before  us. 

It  so  happened  that  the  Advisory  Commission  of  the  Coun- 
cil of  National  Defense  had  among  its  members  Dr.  Godfrey, 
our  first  vice-president.  Dr.  Godfrey  invited  us  to  come  here, 
and  offered  to  give  us  every  means  within  his  power  of 
making  the  meeting  a  success.  He  and  his  secretary  and 
those  who  are  under  him  in  his  office  have  worked  faithfully 
to  help  us  with  this  programme.  They  have  obtained  speak- 
ers that  we  could  not  have  obtained  alone ;  and  on  the  whole 
they  deserve  a  great  deal  of  credit  for  their  most  valuable 
assistance. 

Our  secretary,  Dr.  Bishop,  has  likewise  worked  with  ardor 
to  make  this  meeting  a  success.     He,  too,  has  done  double 
work.     The    assistance    of   Vice-President    Thornton   should 
3 


16  OPENING   BEMABKS. 

also  be  mentioned.  We  do  hope  that  we  will  get  enough  good 
out  of  this  meeting  here  in  Washington  to  pay  us  for  coming 
here. 

I  made  out  for  the  benefit  of  the  committee  a  statement  of 
my  ideas  of  what  the  meeting  should  attempt.  That  has 
been  partially  followed  out  in  the  programme.  ^My  thought 
was  that  we  might  be  able  to  get  some  information  upon  mili- 
tary' engineering  and  its  different  phases  from  those  who 
have  had  experience  in  war.  and  from  the  War  Department; 
a  description  of  various  features  of  military  engineering  in 
its  various  subdivisions,  such  as  are  made  by  the  different 
branches  of  the  service — for  example,  field  engineering,  avia- 
tion engineering,  manufacture  of  munitions,  food-supplies, 
transportation,  etc. 

In  reading  the  accounts  of  the  war  in  Europe  it  occurred 
to  me  that  this  is  essentially  an  engineering  war — more  so 
than  any  war  has  ever  been  in  the  past.  What  cooperation 
should  tliere  be,  then,  between  the  schools  and  the  Grovern- 
ment  ?  A  definite  statement  by  the  Council  of  National  De- 
fense as  to  what  the  schools  can  do,  of  what  they  want 
the  schools  to  do,  was  in  my  mind.  Whether  or  not  we 
will  be  able  to  get  such  a  statement,  I  cannot  say;  but  we 
hope  that  some  of  the  Government  officials,  before  we  get 
through,  will  tell  us  just  exactly  what  they  want  us  to  do. 

There  is  the  question  of  how  we  maj'  modify  our  yarious 
curricula  and  our  calendar,  perhaps,  in  order  to  do  the  best 
good  in  the  present  emergency;  whether  we  ought  to  hurry 
up  our  work  and  turn  out  our  men  sooner  than  ordinary,  as 
has  been  done  in  some  ca.ses  at  West  Point  and  Annapolis. 
By  hurrying  up  a  little  bit,  they  have  graduated  their  men 
a  little  earlier  than  they  otherwise  would.  We  could  prob- 
ably do  that  same  thing  by  giving  intensive  work  along  cer- 
tain lines,  and  omitting  or  eliminating  other  lines  of  work 
which  might  not  be  necessary  at  the  present  time. 

Then  there  is  the  question  of  the  utilization  of  the  present 
equipment  of  the  engineering  colleges.  If  you  take  the  whole 
of  the  engineering  colleges  in  the  United  States,  there  is  a 
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tremendous  lot  of  equipment,  and  this  ought  to  be  utilized 
in  some  way  or  other.  How  may  it  be  utilized  to  the  best 
advantage  in  the  present  emergency? 

The  question  of  whether  or  not  the  Government  will  eon-, 
tinue  to  furnish  our  schools  with  military  officers  is  one  that 
it  seems  to  me  is  important.  I  am  not  sure  that  we  can  get 
a  statement  from  the  Government  along  this  line,  but  there 
certainly  is  no  doubt  but  that  military  instructors  may  be 
obtained.  "Wliile  we  have  heretofore  had.  in  our  school,  for 
example,  a  "West  Point  officer  usually  of  the  rank  of  captain 
to  take  charge  of  the  military  department,  it  may  now  be 
necessary  to  put  up  with  others:  still  it  may  be  possible  to 
secure  a  retired  officer  during  the  next  few  years,  while  the 
younger  men  are  required  in  the  field;  and  I  believe  that 
the  Government  ought  to  be  urged  with  all  of  our  power  and 
all  of  the  insistence  that  we  have  to  furnish  us  with  such 
officers — either  retired  officers  or  those  who  are  disabled  so 
that  they  cannot  go  into  actual  seiwice.  These  men  could 
do  us  a  great  deal  of  good,  and  help  us  to  keep  up  our 
military  organizations  in  the  various  colleges.  There  are 
some  colleges,  some  institutions,  that  have  not  had  regular 
militaiy  organizations.  These  institutions  I  believe  now 
would  be  willing  to  put  in  such  organizations,  provided  they 
can  get  officers  of  the  army  to  take  charge  of  them. 

Then  the  Government  can  help  us  wonderfully,  if  it  will, 
by  furnishing  bulletins  covering  its  needs.  The  Agricultural 
Department  of  the  Government  has  in  the  past  furnished  a 
great  many  such  things.  I  see  no  reason  why  the  military 
and  other  departments  interested  in  the  successful  prosecu- 
tion of  the  war  should  not.  in  the  same  manner,  furnish  us 
with  bulletins  and  with  piTblications  of  various  kinds,  calling 
attention  to  the  things  which  ought  to  be  done  now ;  I  am  sure 
the  colleges  all  over  the  United  States  will  welcome  anything 
of  that  kind. 

The  question  of  bringing  graduates  into  the  Government 
service  or  into  industrial  service  which  is  of  use  to  the  Govern- 
ment is  another  point  that   ought  to   be   discussed   at   this 
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meeting  if  we  can  get  time  for  it.  There  is  very  little  need 
of  our  turning  out  men  from  our  schools  unless  there  is 
some  way  open  for  those  men  to  get  into  the  Government 
service  or  into  other  ser^'ice  of  use  to  the  Government.  In 
the  past,  of  course,  they  have  simply  gone  into  the  industries 
and  sought  service  for  themselves  wherever  they  could  find 
it;  but  the  Government  now  has  come  to  our  schools,  espe- 
cially those  schools  that  have  had  military  departments,  and 
has  asked  that  men  from  the  engineering  colleges  and  from 
the  other  colleges  volunteer  to  go  to  the  camps  and  take  places 
in  the  Keserve  Corps.  A  great  many  of  these  men  are  now 
in  the  camps,  and  are  drilling  hard,  intensively,  for  the  two 
or  three  months  necessary,  in  order  that  they  may  show 
up  whether  they  are  worthy  of  positions  in  the  army  or  not. 
If  we  could  have  some  sort  of  an  arrangement  whereby  the 
students  could  be  taken  over  in  that  manner,  taken  into 
reserve  camps,  and  knew  that  they  could  be  taken  in,  I  am 
sure  that  our  schools  would  fill  up  rapidly  this  fall,  because 
there  are  hundreds  of  young  men  who  are  anxious  to  go 
into  the  service,  and  are  seeking  some  way  by  which  they 
can  do  so. 

Of  course  there  will  be  some  of  these  young  men  con- 
scripted, no  doubt;  just  how  many,  we  cannot  say.  The 
young  men  are  the  ones  that  will  probably  be  called,  the 
older  men  having  dependent  families  and  established  busi- 
nesses are  more  likely  to  secure  exemption.  If  the  conscrip- 
tion is  a  matter  of  drawing  lots,  a  matter  of  chance,  perhaps 
only  about  one  in  eight  or  ten  or  twelve  will  be  selected ;  but 
if  they  are  taken  out  by  arbitrary  selection,  there  is  no 
doubt  but  that  a  preponderance  of  young  unmarried  men 
will  be  taken.  Now,  it  seems  to  me  that  we  should  have 
some  sort  of  an  arrangement  with  the  Government  whereby 
men  in  the  lower  classes,  men  in  the  freshman  and  sopho- 
more years,  if  they  are  conscripted,  should  remain  in  the 
.ser^'ice  of  the  Government,  but  be  detailed,  we  will  say,  to 
a  college  for  the  purpose  of  studying  during  the  next  year. 
"We  must  figure  upon  a  war  that  is  to  last  for  several  years — 
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not  that  I  believe  this  war  will  last  for  several  years,  because 
I  do  not;  but  at  the  same  time  it  is  possible  that  it  will, 
and  therefore  it  seems  to  me  that  everything  that  is  done  by 
the  United  States  Government  at  the  present  time  in  the 
way  of  preparation  should  look  well  to  the  future,  and  we 
should  prepare  for  a  long  siege  and  for  a  long  war  and  also 
for  the  best  interest  of  the  Oovernment  after  the  war  is  over. 

I  do  not,  however,  want  to  take  up  all  of  the  time  of  this 
meeting.  We  have  a  programme  arranged  here  that  is  very 
full,  and  one  that  ought  to  be  instructive  as  well  as  inter- 
esting. 

T.  U.  Taylor:  Mr.  President,  before  the  next  matter  is 
taken  up,  I  move  that  the  action  in  transferring  the  meeting 
to  Washington  from  Evanston  be  approved.  I  think  this 
Society  ought  to  go  on  record  in  that  way. 

(The  motion  was  seconded  and  unanimously  carried.) 

The  President:  Thank  you,  gentlemen.  That  helps  me 
wonderfully,  because  we  did  not  know  exactly  how  the  change 
of  plan  would  be  received.  I  wanted  to  say,  however,  that 
the  responsibility  for  the  action  fell  largely  upon  the 
shoulders  of  the  President,  as  he  authorized  the  vote  to  be 
taken ;  and  I  appreciate  greatly  this  vote  of  confidence. 
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BY    A.    STANLEY    MACKENZIE, 
President,  Dalhousie   University,   Halifax,   N.   S. 

Mr.  President  and  members  of  this  engineering  congress: 
I  consider  it  a  very  great  honor  and  privilege  to  have  been 
asked  to  say*a  word  to  you  this  morning  as  a  representative 
from  Canada.  I  think  it  has  come  about  in  a  rather  in- 
direct way.  One  of  your  vice-presidents,  Dr.  Godfrey,  was 
present  in  Ottawa  at  a  meeting  or  conference  of  all  the 
Canadian  universities,  and,  making  a  very  short  address, 
told  us  very  concisely  but  seemingly  very  effectively  what  the 
American  colleges  in  general  were  doing  to  get  ready  to  be 
effective  in  this  war.  The  completeness  of  the  plan  of  organi- 
zation that  he  laid  before  us  was  quite  startling  to  us  repre- 
sentatives of  the  Canadian  universities;  and  when  Dr.  God- 
frey then  turned  around  and  said  that  he  would  like  a  com- 
mittee of  the  Canadian  universities  to  come  down  and  meet 
a  somewhat  similar  committee  of  American  universities,  we 
felt  that  we  had  entirely  misconstrued  Dr.  Godfrey's  line  of 
activity.  We  had  known  of  him  as  a  man  in  educational 
matters  generally,  in  literary  matters  also,  but  we  had  not 
known  him  as  a  great  humorist. 

We  realized  that  we  had  done  nothing;  we  had  never  organ- 
ized our  universities  nor  our  university  efforts ;  and  we  felt 
very  much  that  Dr.  Godfrey  was  poking  fun  at  us  when 
he  said  that  he  would  like  to  see  us  here  in  Washington  to 
talk  with  them.  We  came,  some  of  us,  and  had  a  very 
pleasant  day  or  two,  and  learned  much ;  and  if  we  were  able 
to  show  your  representatives  that  there  were  a  great  many 
things  to  avoid,  perhaps  after  all,  Dr.  Godfrey,  we  may  have 
been  of  some  service.  Our  history  is  a  history  of  mistakes. 
I  do  not  want  to  be  too  modest  about  it  at  all.     They  were 
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rather  forced  upon  us.  We  went  into  the  war  as  you  might 
go  in  for  a  swim  off  the  end  of  the  wharf  when  somebody 
pushes  you.  You  do  not  take  very  many  precautions  as  to 
how  you  are  going  to  come  out  or  how  you  are  going  to  stay 
in;  but,  being  in,  we  did  the  best  we  could  from  day  to  day 
as  events  turned  up. 

I  think  perhaps  I  will  not  take  advantage  of  the  suggestion 
that  Dr.  Capen  made,  that  I  tell  you  some  of  our  experiences. 
I  think  it  would  take  too  long,  and  I  think  you  will  get  it  in 
better  condensed  form  in  the  little  brochure  that  I  under- 
stand the  committee  wishes  to  put  out  concerning  those  tilings. 

As  a  Canadian,  and  a  representative  of  a  Canadian  uni 
versity,  I  cannot  look  into  the  faces  of  those  who  are  here 
before  me  without  asking  you  to  allow  me  to  make  a  personal 
reference.  As  your  president  suggested,  I  have  spent  half 
of  my  working  life  in  this  country.  One  short  portion,  and 
a  very  pleasant  and  profitable  portion,  of  it  was  spent  in  an 
engineering  institution,  Stevens ;  so  that  I  feel  perhaps  with 
that  short  connection  there,  and  my  present  connection  with 
a  department  of  engineering,  that  I  might  not  be  con- 
sidered as  altogether  out  of  touch  with  the  subject-matter 
which  you  are  taking  up  in  your  meetings. 

During  those  many  years  that  I  spent  here,  I  thought  I  had 
learned  to  appreciate  properly  the  temper  and  spirit  of 
America.  When  we  went  into  this  war  and  we  watched 
what  was  doing  on  this  side  of  the  line,  I  could  hardly  under- 
stand that  I  had  been  right.  You  cannot  have  any  concep- 
tion, I  think,  of  the  joy  that  came  to  the  minds  of  those  of  us 
on  the  other  side  of  the  line,  and  to  myself  in  particular, 
for  the  reasons  that  I  have  given,  when  we  knew  that  the 
United  States  was  to  march  along  side  by  side  with  Canada 
and  the  others  who  had  preceded  Canada  in  this  war.  So  it 
does  my  heart  good  to  see  such  a  group  as  this,  and  to 
realize  that  every  other  such  group  as  this  that  is  meeting 
anywhere  over  this  country  is  standing  for  all  that  I  felt 
this  great  people  would  stand  for;  and  if  I  got  impatient, 
perhaps  some  of  you  also  were  impatient,  and  will  forgive 
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that  State  of  mind  iu  au  American-Canadian  for  two  or 
three  years. 

It  is  easy  to  follow  up  this  line  of  thought;  but  I  want 
to  give  my  reasons  for  that  feeling  of  gratification,  and  it 
is  stronger  than  that.  It  is  not  only  the  tremendous,  almost 
uumeasurable,  material  help  which  you  bring  to  a  cause  in 
which  we  have  been  engaged  for  quite  a  while ;  but.  rather, 
it  is  that  feeling  that  we  were  not  humbugging  ourselves, 
we  were  not  hypocritical,  when  we  thought  and  said  that  we 
are  in  this  war  not  for  anything  that  we  expect  to  get  out 
of  it:  that  we  are  not  in  it,  either,  simply  because  we  are 
a  part  of  an  empire  which  got  in  it  and  we  just  trailed  in 
behind,  nor  that  we  had  got  into  it  on  some  side  issue.  We 
felt  and  said  that  we  were  in  this  war  because  it  was  simply 
a  question  of  those  everlasting  things  we  call  justice  and 
right.  Now.  for  this  country  to  have  come  in.  with  abso- 
lutely nothing  to  gain — I  cannot  see  where  you  can  gain 
materially,  nor  do  you  pretend  to  think  that  you  can  gain 
materially — but  for  yoi,i  to  have  come  in  on  the  same  lines 
simply  reassures  us  that  we  were  not  liumbugging  ourselves, 
that  we  were  not  hypocrites,  and  that  we  are  trying,  as  you 
are  trying,  not  only  to  maintain  those  things  which  we  prize, 
but  to  place  them  where  they  are  imperishable. 

That,  then,  is  what  gives  any  Canadian  great  joy  and 
pleasure  to  meet  a  group  of  pure  Americans:  and  it  is  for 
that  reason  that  I  think  I  can  be  allowed  to  give  you  the 
warmest  message  of  greeting  as  you  go  on  to  take  up  your 
share  in  this  great  work  that  can  come  from  your  Canadian 
relatives  across  the  line. 

I  do  not  suppose  that  you,  unless  you  get  across  from 
Canada  or  the  other  side  to  this  country,  can  appreciate  a 
little  note  of  psychology'  which  comes  to  us  as  we  come  across. 
The  last  time  I  crossed  the  line  into  this  country,  quite  a 
number  of  months  ago,  there  was  tension,  there  was  nervous- 
ness underneath  the  people's  faces.  Today,  what  strikes  a 
Canadian  coming  into  your  country  is  the  great,-  peaceful 
calm  that  has  settled  upon  you.     There  is  no  more  tension; 
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there  seems  to  be  no  more  nervousness  or  irritability  about 
the  thing.  You  have  simply  settled  quietly  down  to  what  you 
know  has  to  be  done,  mighty  thankful  that  you  have  the  op- 
portunity at  last  of  doing  it. 

I  said  a  moment  ago  that  it  was  not  on  account  of  the 
almost  unmeasurable  strength  that  you  have  that  we  welcome 
your  entry  in  the  war,  but  I  cannot  help  commenting  upon 
this  to  you.  "When  you  think  what  your  little  stripling  Cana- 
dian neighbor  has  managed  to  accomplish  in  this  war,  abso- 
lutely amazing  to  ourselves — you  Avho  have  never  let  your- 
selves out  in  your  history,  and  what  you  are  going  to  do  now 
that  you  are  quietly  and  with  rather  a  horrible  calm  for  your 
enemies  going  to  let  yourselves  out,  you  do  not  appreciate ; 
far  less  do  the  Germans  appreciate  what  the  effort  of  this 
country  is  going  to  be. 

I  shall  only  make  a  remark  or  two  about  our  Canadian  uni- 
versity experiences,  the  ones  that  stand  closest  to  the  man, 
to  any  man,  who  has  to  do  with  the  administration  of  a  uni- 
versity— the  loss  of  his  boys,  as  we  cannot  help  calling  them, 
who  have  gone  away,  not  to  return.  Now,  that  is  not  a  thing 
to  be  dreaded,  only  a  thing  to  be  expected,  but  it  is  a  thing 
that  can  be  done  in  a  right  way  and  in  a  ^vrong  way.  "We, 
with  our  voluntary  recruiting  system,  were  forced,  almost, 
to  do  it  in  a  wrong  way.  We  had  to  encourage  our  students 
to  enlist,  because  it  was  a  voluntary  effort.  We  could  not 
stand  back.  We  certainly  could  not  discourage  them  even  if 
we  did  not  back  it  up  by  active  advocacy  that  every  able- 
bodied  young  fellow  should  go.  The  result  was  that  they 
piled  in  as  fast  as  they  could  pile  into  the  lists,  all  the  best. 
All  the  best  went,  and  so  many  of  them  went  as  privates — 
fellows  with  all  kinds  of  good  training,  the  best  scholars  as 
well  as  the  best  talent;  everything  of  the  best  went  at  once, 
and  depleted  our  universities  of  the  very  cream  and  the  very 
hope  of  the  nation-hood.  Now,  that  was  right  in  a  sense, 
but  it  was  not  right  that  they  should  go  in  that  indiscriminate 
way,  without  thought  of  where  their  training  and  ability 
could  be  best  applied.     That.  I  know  from  what  I  heard  Dr. 
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Godfrey  say  before,  and  from  what  I  have  realized  since  I 
have  come  down  and  have  heard  Dr.  Godfrey  speak,  you  will 
avoid.  No  boy  that  has  had  a  training  in  mathematics  or  any 
kind  of  scientific  work,  whether  it  is  pure  engineering  or  not, 
is  like  an  ordinary  fellow  who  has  not  had  that  training, 
though  maybe  of  the  same  general  stock.  The  latter  has  not 
the  same  opportunities  for  service;  and  to  put  the  former 
just  where  you  could  put  anybody  is  the  worst  kind  of  lack 
of  economy.  That,  you  will  avoid.  That,  I  think,  was  our 
greatest  mistake. 

Now  it  is  almost  impossible  for  a  recruiting  sergeant  to 
come  to  the  university  I  represent — and  the  same  is  true  of 
most  of  them — unless  he  offers  them  a  pretty  good  type  of 
activity  to  go  into.  They  go  into  the  engineers,  they  go  into 
the  artillery,  and  they  go  into  the  aviation  corps  and  the 
signal  corps ;  but  it  is  very  difficult  to  get  them  now  to  go 
into  any  ordinary  other  line  of  military  activity.  It  is  in 
those  I  first  mentioned  that  they  show  their  ability ;  and  I 
should  like  to  say,  for  the  benefit  of  those  who  are  engineers 
— you  all  are — that  the  men  who  have  only  had  even  the 
beginning  of  engineering  and  not  a  full  course,  who  have 
even  had  scientific  work  in  their  arts  or  science  course  to  any 
extent,  or  any  mathematical  work,  are  prized  by  those  corps 
so  highly  that  the  rapidity  of  their  promotion  shows  that 
given  a  little  spirit,  which  most  of  our  college  lads  have, 
they  are  right  in  line  for  promotion  and  are  most  valued  in 
the  opinion  and  eyes  of  the  military  leaders. 

The  rapid  promotion  of  the  young  college  boys,  of  whom 
I  know  so  many,  is  astonishing.  I  might  tell  you,  for  in- 
stance, that  one  young  lad  was  called,  at  twenty-three  years 
of  age.  to  become  a  niajor  in  the  Royal  Garrison  Artillery  of 
England,  which  is  a  record.  There  never  before  was  one 
who  reached  a  major's  appointment  at  twenty-three  years  of 
age,  not  to  speak  of  the  number  of  medals  and  decorations 
he  had.  That  young  lad  at  twenty-three  makes  a  record  in 
the  British  Army's  history  in  that  particular  line  of  activity. 
That  is  tlio  sort  of  boys  you  do  not  want  simply  to  put  in  a 
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position  where  they  can  be  wasted.  If  there  is  any  thought 
that  comes  from  the  Canadian  experience,  it  is  to  give  every 
college  boy  a  chance  to  put  to  test  the  leadership  that  is  in 
him  and  the  strength  that  is  in  him. 

Mr.  President,  yon  have  mentioned  the  fact  that  you  ex- 
tended to  the  Canadian  universities  an  invitation  to  become 
members  of  this  society.  I  hope  they  will  take  advantage  of 
it.  There  is  no  difference  between  us.  I  would  not  be  able 
to  tell  any  of  you  that  you  are  Americans  and  I  hope  you 
could  not  tell  that  I  was  a  Canadian  if  we  met  each  other 
on  the  street.  Probably  if  we  were  sitting  at  the  same 
breakfast  table  there  would  be  one  way  to  tell.  I  would 
drink  tea  perhaps  and  j'ou  would  drink  coffee,  and  that  is 
about  the  only  difference  between  Americans  and  Cana- 
dians. There  is  just  one  other  way.  If  I  were  spelling  my 
name  and  said  it  ended  in  "zed-i-e,"  they  would  not  deliver 
am^  goods  to  me  at  all  here.  ^Ve  never  learned  to  say  ''zee." 
Outside  of  those  two  differences,  I  do  not  know  that  there  is 
anything  that  separates  us  except  that  imaginary  line  which 
they  have  drawn  somewhere  and  which  nobody  could  find 
and  I  hope  nobody  will  want  to  find. 

I  will  therefore,  Mr.  President,  and  ladies  and  gentlemen, 
ask  you  to  take  the  warmest  kind  of  greeting  from  your 
Canadian  friends  and  allies,  and  to  ask  you  to  remember 
that  if  in  any  way  we  fall  short  of  what  you  think  we 
should  do  in  this  war,  it  will  not  be  that  we  are  letting  up 
in  any  way  in  our  efforts,  because  you  have  come  in;  but 
simply  that  your  efforts  will  be  so  enormous  that  you  are 
going  to  swamp  our  poor  little  miserable  efforts  to  carry  on 
and  do  our  share.  I  expect  that  this  effort  that  you  are 
going  to  make  means  that  we  will  never  have  to  make  another, 
and  if  that  is  so  I  can  only  say  that  the  sacrifice  that  will 
come  to  you  will  be  such  a  one  that  you  will  gladly  have  made 
it,  gladly  have  had  the  opportunity  of  making  it,  and  glad 
that,  if  you  did  not  make  the  first  blow,  you  made  the 
biggest  one. 

I  thank  vou ! 
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BY  HON.  XEWTON  D.  BAKEB, 
■  Secretary  of  "War. 

Gentlemen,  this  is,  as  I  understand,  a  Society  for  the 
Promotion  of  Engineering  Education.  While  my  time  un- 
happily is  exceedingly  limited  and  I  must  be  very  brief.  I 
think  I  recognize  the  propriety  of  at  least  a  word  from  the 
Secretary  of  TVar  under  these  circumstances  to  this  company, 

Hugo  once  said  that  no  great  idea  had  ever  been  pro- 
mulgated in  the  world  without  ha^-iug  to  pass  through  France 
to  be  assimilated  and  dissemihated.  I  do  not  know  enough 
about  the  histories  of  great  ideas  to  know  whether  that  is 
a  glittering  generality  or  an  absolute  fact :  but  I  think  I  do 
know  that  the  engineer  is  the  bridge  from  the  pure  science 
to  business;  that  he  is  the  place  where  the  genius  of  the 
pure  scientist  meets  the  practical  necessities  of  everyday  life 
and  effects  the  benefits  of  scientific  inquiry  to  mankind. 

The  art  of  war  has  always  depended  upon  such  science 
as  there  was  at  the  time.  If  we  take  science  out  of  the  war 
in  which  we  are  now  engaged,  we  would  be  back  to  the  stone 
axe,  and  the  javelin.  If  it  be  true,  and  I  think  it  is, 
that  the  engineer  is  the  transmuter  of  the  dreams  of  science 
into  the  accomplishment  of  modern'  industry  and  modern 
civilization,  then,  from  the  point  of  view  of  the  Secretary 
of  War  or,  rather,  from  the  point  of  view  of  the  military 
necessities  of  anj*  country,  there  is  an  immediate  point  of 
contact  and,  I  think,  a  message  which  can  be  given  to  those 
who  are  interested  in  the  promotion  of  engineering  education. 

Before  attempting,  however,  to  state  what  I  think  is  the 
mission  of  the  engineering  schools  and  of  engineering  educa- 
tion, it  may  not  be  inappropriate  for  me  to  say — and  it  is  a 
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truism— that  never  before  in  the  historj'  of  the  world  have 
science  and  engineering  been  as  vital  to  the  conduct  of  war 
as  now.  The  headquarters  of  a  general  in  the  field  is  now 
composed  not  merelj-  of  adjutants  and  couriers  of  a  military 
character,  who  can  carry  orders  and  concert  military  move- 
ments; but  every  commanding  general  in  this  war  is  sur- 
rounded by  a  group  of  scientists  and  a  group  of  engineers, 
and  no  important  military  operation  can  now  be  undertaken 
upon  what  were  at  one  time  purely  military  considerations. 
There  must  be  now  concerted,  for  the  guidance  of  the  com- 
manding general,  the  scientific  data  with  regard  to  the  earth 
and  the  sky  and  the  waters  under  the  earth.  The  place  of 
the  geologist,  the  place  of  the  meteorologist,  the  place  of  the 
electrician,  the  place  of  the  pure  scientist,  and  the  place  of 
the  constructing  engineer  is  at  the  council  table  of  the  com- 
manding general.  Strategy  now  in  war  no  longer  consists  of 
mere  movements  of  masses  of  men,  but  it  takes  into  intimate 
account  the  accurate  and  scientific  knowledge  of  the  physical 
surroundings  and  physical  conditions,  and  that,  of  course, 
can  be  brought  to  the  coordinating  judgment  of  the  com-' 
manding  general  only  by  the  aid  of  engineers. 

That  is  true  not  only  of  the  actual  military  operations  as 
they  are  conducted  in  the  field,  but  it  is  true  in  a  very  much 
larger  sense  of  all  that  goes  into  the  preparation  for  military 
enterprise.  The  army  of  the  United  States  is,  indeed,  inte- 
grated in  all  its  activities  and  all  its  studies  with  engineering 
and  scientific  knowledge. 

We  have,  as  you  know,  in  recent  times  very  greatly  devel- 
oped the  applications  of  science  in  the  use  and  construction  of 
lethal  weapons.  The  electrical  engineer  is  now  as  much  a  part 
of  the  coast  artillery,  the  great  system  of  coast  defense  of  the 
country,  as  is  any  purely  military  officer.  In  our  ordnance 
department,  where  engineering  problems  of  the  very  highest 
importance  have  to  be  considered — industrial  engineering 
problems,  electrical  engineering  problems,  metallurgical  en- 
gineering problems— it  is  essential  that  there  should  be  highly 
trained  engineers  as  a  part  of  the  actual  military  service  of 
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the  country ;  and  that  is  of  course  in  greater  degree  true  in  the 
engineering  department  of  the  military  establishment,  properly 
so-called. 

Dr.  Godfrey  told  me,  as  I  came  in,  that  General  Black  had 
yesterday  made  an  address  to  you  on  the  subject  of  the  engi- 
neer and  the  army.  I  have  no  doubt  you  have  gotten  very 
much  more  from  him  than  I  could  possibly  give  j'ou,  even  if  I 
had  the  time  to  review  that  relationship.  But  the  net  result 
of  it  undoubtedly  has  been  to  bring  home  to  your  minds  the 
certainty  that  every  branch  of  the  military  service  requires 
constant  association  with  and  constant  assistance  from  the 
great  engineering  professions  which  are  fed  by  those  who  are 
educating  in  engineering  subjects. 

That  is  merely  descriptive  of  a  situation,  but  the  thing  that 
you  are  met  here  to  consider  is  what  contribution  is  now  to  be 
made  by  these  educational  institutions,  which  are  devoting 
themselves  to  the  production  of  engineers,  to  the  emergency  in 
which  the  government  and  the  nation  finds  itself.  We  are  at 
war  with  one  of  the  greatest  powers  in  the  world,  with  a  power 
which,  at  the  beginning  of  the  war,  was  surely  the  greatest 
military  power  on  earth.  For  reasons  of  supposed  necessity 
our  adversary  has,  as  it  has  seemed  to  us,  reverted  and  gone 
back  to  ancient  and,  as  we  believe,  barbarous  methods  of  war- 
fare. Our  duty  is  to  answer  every  nation  which  sets  its  face 
backward  toward  discarded  and,  we  believe,  inhuman  methods 
of  warfare,  by  taking  an  advanced  position  and  bringing  to 
the  aid  of  the  government  the  very  latest,  most  higlily  devel- 
oped and  perfected  scientific  attainments  and  achievements, 
in  order  that  we  may  answer  our  adversary  by  being  wiser  in 
the  use  of  our  minds,  more  skillful  in  the  use  of  our  hands, 
and  by  infusing  all  our  preparation  for  such  a  contest  with 
superior  knowledge  and  advanced  positions  of  a  scientific 
kind,  so  that  we  will  overcome  in  the  last  analysis  by  deserving 
to  overcome,  by  being  the  highest  development  of  mankind, 
and  by  showing  that  the  later  reaches  of  mankind's  develop- 
ment are  adequate  not  only  to  add  to  the  comforts  of  man  in 
peace  times,  but  to  repress  aggression  in  times  of  war. 
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If  I  correctly  understand  the  situation,  most  of  you  gentle- 
men are  connected  with  engineering  schools  or  engineering 
education  of  one  kind  and  another.  We  have  in  the  army  a 
certain  number  of  engineers,  but  this  is  no  occasion  for  us  to 
rely  upon  the  handful  of  technical  assistants  whom  the  gov- 
ernment has  under  its  constant  service.  This  must  be  a  co- 
ordination of  all  the  engineering  and  scientific  talent  and 
ability  in  the  whole  country.  There  must  be  some  heading  up 
of  the  inventive  genius  and  of  the  mechanical  and  scientific 
knowledge  of  the  country.  The  man  in  the  trenches  who  actu- 
ally shoulders  the  gun  and  is  face  to  face  with  his  adversary 
is  doing  a  more  spectacular  and,  in  some  ways,  a  more  heroic 
job ;  but  the  man  in  the  laboratory  of  the  scientific  school,  who 
is  thinking  out  new  processes  by  which  our  endeavor  may  be 
more  effective  and  in  which  our  soldiers  will  be  less  exposed 
to  loses  in  warfare. — in  other  words,  in  which  we  can  bring 
our  power  to  bear  with  a  maximum  efficiency  upon  our  ad- 
versary, with  a  minimum  of  losses  to  ourselves — is  as  truly  a 
soldier  of  the  country  as  though  he  were  in  the  foremost  trench 
and  had  a  weapon  of  war  in  his  hands. 

So  that  the  first  challenge  of  this  occasion  to  the  engineering 
and  scientific  schools  and  minds  of  the  country  is  to  be  fruitful 
of  suggestions  and  devices,  to  multiply  the  continuation  of 
their  ingenuity  so  that  we  can  get  the  latest  and  best  things. 
In  Europe  the  scientific  mind  is  stimulated  to  an  inordinate 
degree  of  activity,  and  the  progress  in  the  art  of  war  that  is 
made  is  a  progress  from  day  to  day,  not  from  year  to  year. 
The  existing  processes  have  all  been  abandoned,  and  there  is 
almost  a  lightning-like  improvement  of  invention,  all  of  which 
is  being  fed  to  the  troops  at  the  front  for  their  greater  effi- 
ciency and  greater  protection.  There  must  be  some  sort  of 
response  from  the  scientific  and  engineering  minds  of  this 
country,  and  each  man  may  take  for  himself  the  problem 
which  seems  most  akin  to  his  particular  problems  and  ex- 
perience. He  may,  by  constant  work,  studj'  some  of  the  prob- 
lems which  we  have  to  face,  and  thus  make  his  contribution  to 
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his  country's  welfare  and,  as  I  say.  to  civilization's  salvation 
by  evolving  and  testing  out  and  bringing  to  us,  in  as  nearly 
completed  form  as  may  be,  such  aids  to  our  efficiency  and  our 
safety  as  can  be  produced  as  a  result  of  these  patriotic  con- 
ditions. 

In  addition  to  that,  I  think  the  larger  subject  of  course,  is 
the  relation  of  engineering  education  and  technical  education 
to  the  prospective  needs  of  the  country.  "We  are  in  need  of 
further  accessions  of  trained  young  men  from  the  technical 
schools  of  this  country,  to  be  fed  into  our  scientific  depart- 
ments. Our  ordnance  and  coast  artillerj^  are  in  constant  need 
of  large  accessions,  and  they  can  get  them  at  their  very  best 
from  the  schools  with  which  you  are  associated  or  through  the 
agencies  of  engineering  instruction  with  which  you  are  asso- 
ciated. 

There  was  a  time  when  "West  Point  trained  the  best  engineers 
in  the  United  States,  and  I  remember  when  I  was  a  child, 
before  the  day  of  the  present  full  development  of  the  great 
modern  technical  schools,  when  people  used  to  say,  at  least  in 
the  countryside  where  I  lived,  of  an  engineer  that  he  was  a 
very  great  engineer,  he  was  a  "West  Point  engineer.  I  do  not 
in  the  slightest  degree  desire  to  detract  from  the  value  of  a 
"West  Point  education.  I  think,  so  far  as  I  am  acquainted 
with  it.  for  the  particular  purpose  for  which  it  is  desired,  it  is 
fairly  modern.  It  has  kept  pace  with  the  constant  process  of 
improvement,  and  is  attempting  all  the  time  to  adapt  the 
minds  of  the  young  men  who  are  there  to  the  peculiar  function 
they  are  to  serve  in  society  as  leaders  of  men  and  organizers 
of  military  enterprises.  To  a  very  large  extent  the  scientific 
education  they  get  there  is  of  the  very  highest  value  to  the 
army  of  which  they  are  to  become  members.  Yet  it  is  per- 
feetly  obvious  to  anybody  that  taking  young  men  and  giving 
them  four  years  of  as  multiform  education  as  is  given  at  "West 
Point,  must  fail — except  in  the  cases  of  unusual  genius  and 
very  especial  and  exclusive  aptitude — to  produce  the  kind  or 
product  that  we  get  from  one  of  our  great  engineering  schools, 
in  which  a  man,  after  he  has  completed  his  academic  studies, 
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undertakes  a  long  and  devoted  course  of  specialization  along 
particular  engineering  lines. 

It  therefore  becomes,  I  think,  the  necessary  thing  that  the 
great  engineering  schools  of  the  country  should  in  large  part 
contribute  to  the  actual  organization  of  the  army  in  peace 
times,  a  substantial  part,  if  not  the  major  part,  of  the  scien- 
tifically trained  engineers  which  we  will  use  in  our  peace-time 
army;  and  in  our  peace-time  preparation  for  our  defense, 
should  aggression  at  any  time  in  the  future,  again  force  us 
into  defensive  action. 

I  hope,  therefore,  that  if  the  thing  can  be  made  concrete  at 
all — and  the  whole  problem  of  engineering  education  and  its 
adaptation  to  military  enterprise  is  too  large  to  be  compacted 
into  a  sentence  or  two — I  hope  that  it  will  be  assumed  that  one 
of  the  functions  of  colleges  devoted  to  engineering  training 
and  technical  training  ought  to  be  so  to  modify  the  curricula 
of  their  schools  that  the  young  men  who  have  a  special  aptitude 
for  those  scientific  things  which  are  useful  in  military  science, 
would  have  an  opportunity  to  develop  that  aptitude.  It  would 
then  be  possible  for  them  to  bring  their  talent  thus  developed 
to  the  aid  of  their  country,  either  as  parts  of  the  peace-time 
military  establishment  or,  in  a  great  emergency  like  this,  as 
men  already  trained,  fully  armed  as  Jason's  soldiers  were 
when  they  sprang  from  the  ground,  in  response  to  the  emer- 
gency call  of  the  country, .  ready  to  apply  themselves  to  the 
grave  national  problems  as  we  now  face  them. 

My  suggestions  to  you  gentlemen — and  I  realize  this  is  un- 
spectacular and  unemotional — are  these  three  things,  that  all 
of  the  engineering  and  scientific  genius  and  talent  of  the  coun- 
try ought  now  steadily  and  with  the  utmost  of  pressure  be  de- 
voted to  the  study  and  solution  of  scientific  problems  presented 
by  the  war.  You  ought  to  further  expedite  the  training  of 
young  men  in  engineering  sciences  for  immediate  use  by  the 
government  in  this  great  emergency.  You  ought  also  to  look 
forward  in  the  future  to  larger  and  larger  contributions  from 
your  great  engineering  schools  and  colleges  to  the  army  estab- 
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lishment  of  the  government  and.  collaterally,  to  so  training 
the  great  body  of  your  students  that  it  will  be  very  easy  for 
them  to  turn  from  their  civilized  pursuits  in  time  of  emer- 
gency and  render  the  maximum  of  assistance  to  the  govern- 
ment if  the  emergency  comes. 

Nobody  knows  what  the  world  is  going  to  be  like  when  this 
war  is  over.  Xo  imagination  has  yet  been  able,  I  think,  even 
faintly  to  picture  the  sort  of  civilization  which  will  exist  in 
Europe  after  this  fearful  conflict  is  over.  Nobody  knows  how 
long  the  conflict  is  going  to  last.  Nobody  knows  as  yet  how 
many  more  bitter  sacrifices  the  human  race  has  to  make  and 
how  much  more  of  the  ethical  and  social  and  industrial  and 
scientific  and  spiritual  gains  of  one  hundred  years  of  civiliza- 
tion are  going  to  be  sacrificed  before  a  just  and  permanent 
peace  can  be  established  in  the  world.  But  we  do  know  that 
when  this  war  is  over  the  rehabilitation  of  a  stricken,  if  not 
paralyzed  civilization  is  going  to  be  a  long-drawn-out  and 
uphill  task,  and  there  will  be  need  on  every  hand  for  trained 
minds,  for  trained  and  skilled  bodies ;  that  the  day  of  the  en- 
gineer will  then  be  the  big  day.  He  must  then  be  very  truly 
the  bridge  between  science  and  society.  He  must  then  be 
present  in  very  great  numbers  to  help  to  bring  about  the  re- 
habilitation of  industry,  the  reorganization  of  transportation 
facilities,  the  reconstruction  upon  an  earth  which  has  been 
swept  by  an  all  consuming  conflagration — he  must  be  there  in 
great  numbers  to  rebuild  the  world.  So  I  think  you  ought  to 
have,  as  a  very  special  object,  the  invitation,  the  urgent  invi- 
tation to  the  young  men  of  America  to  come  into  your  tech- 
nical schools  and  devote  themselves  to  tlie  various  branches  of 
engineering  education,  so  that  when  this  war  is  over  the  call 
will  not  be  in  vain  to  young  men  who  have  had  the  training 
and  have  learned  the  lessons  necessary  to  enable  them  quickly 
and  rapidly  to  play  a  part  in  that  great  reconstruction  enter- 
prise. 

My  own  hope  about  this  war  of  course  is  that  the  bitterness 
will  not  be  indefinitely  prolonged.  My  hope  about  it  is  that 
some  dav  the  sun  will  rise,  and  of  course  the  fixed  intention  of 
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the  American  people  is  that  when  that  peace  does  come,  it 
shall  be  a  permanent  peace — a  peace  based  upon  such  a  just 
recognition  of  the  rights  of  men  that  the  pretensions  of  dynas- 
ties and  houses  and  the  prestige  and  contentions  of  autocracy 
will  have  all  been  swept  into  the  waste  basket  of  a  forgotten 
age. 

We  have  just  emerged  into  the  twentieth  century,  and  it 
seems  there  are  just  a  few  ** hang-over"  impossibilities  from 
the  nineteenth  century  that  will  have  to  be  eradicated  before 
the  plane  of  life  will  be  possible  of  elevation ;  and  when  that 
peace  does  come,  permanent  because  just,  based  on  such  ar- 
rangements that  all  nations  will  realize  the  wisdom  and  the 
humanity  and  the  spiritual  quality  of  a  recognition  of  rights 
-of  others,  as  well  as  an  assertion  of  one's  own  rights — when 
that  time  comes,  I  think  America  will  have  and  shall  have  an 
opportunity  to  do  a  great  service  to  those  who  are  to  come 
after  us.  And  when  the  reconstruction  of  the  world  has  taken 
place  and  a  fairer  and  better  civilization  has  been  worked  out, 
and  aggression  of  the  kind  that  we  have  been  accustomed  to 
in  the  past  is  a  forgotten  thing,  and  the  human  race  puts  its 
shoulders  to  the  wheels  of  industry  and  begins  to  spread 
abroad  over  the  whole  mass  of  mankind  these  incalculably 
valuable  discoveries  of  science  and  the  application  of  them 
through  the  engineering  professions,  I  can  imagine  that  a  new 
history  of  the  world  will  be  written.  It  will  date,  I  think, 
from  this  great  war  when  men  realized  perhaps  for  the  first 
time  in  any  deep  fundamental  way  that  the  wastage  of  con- 
flict was  an  intolerable  wastage ;  that  the  array  of  nations 
against  nations  rather  than  armies  against  armies  is  too  vast 
a  burden  for  mankind  to  bear,  and  that  the  real  happiness  of 
all  men  in  the  world  depends  upon  the  peaceful  pursuits  of 
those  devices  which  science  has  discovered  and  engineering  per- 
fected to  make  available  for  the  support  of  men  in  a  world  of 
great  resources,  that  earth  which  we  inhabit ! 
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BY  GENERAL  WM.  M.  BLACK, 
Chief  of  Engineers,  U.  S.  Army. 

I  have  not  prepared  any  set  speech  for  this  afternoon.  I 
was  told  some  time  ago  that  I  was  to  be  given  the  honor  of 
speaking  to  you  and  was  told  of  one  or  two  things  on  which 
they  desired  me  to  give  the  army  opinion,  and  perhaps  I 
might  start  on  them  first. 

One  of  the  questions  that  come  up  to  all  educators  now  is, 
which  is  the  more  necessary,  continuing  the  school  course,  or 
going  to  the  front?  I  want  to  tell  you  how  we  in  the  army 
think  of  that  and  what  we  think  of  it.  It  may  possibly  help 
you. 

As  you  know,  the  first  class  at  AYest  Point  was  graduated  in 
April  of  this  year,  two  months  early.  That  really  did  not  lose 
them  any  of  the  course,  because  the  time  lost  from  the  Acad- 
emy would  have  been  devoted  mainly  to  review  work,  so  they 
were  able  to  go  into  the  service  and  get  their  diplomas  with 
practioally  the  same  training  as  if  we  had  held  them  there  to 
graduate  in  June  instead  of  April. 

Due  to  a  dearth  of  oflficers  in  our  service,  it  was  concluded 
advisable  to  take  the  second  classmen  and  put  them  through 
an  intensive  course  so  as  to  graduate  them  in  August.  That 
does  not  mean  the  loss  of  the  entire  year,  for  the  reason 
that  ordinarily  at  the  military  academy  from  the  middle  of 
June  until  the  first  of  September  the  time  is  taken  up 
entirely  in  practical  outside  exercises.  They  are  now  given 
some  of  them  plus  a  lot  of  theoretical  work.  Then  the  ques- 
tion came  up  whether  it  would  be  advisable  to  limit  the  course 
at  West  Point  to  two  or  three  years  in  order  to  provide  the 
supply  of  officers  necessary  year  by  year.     That  was  given 
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extremely  careful  consideration  in  the  War  Department,  con- 
sidered first  by  the  academic  board  at  West  Point  and  then 
afterwards  referred  to  the  various  officials  in  the  War  De- 
partment, and  practically  all  the  graduates  who  were  on 
duty  there  were  consulted  about  the  matter.  After  very  care- 
ful consideration  we  came  to  the  conclusion  that  inasmuch  as 
the  supply  of  officers  that  could  be  given  by  West  Point  is 
very  small  anyway,  but  a  small  drop  in  the  bucket  compared 
to  the  number  we  have  to  have,  and  further  inasmuch  as  the 
advantage  of  West  Point  came  from  a  finished  product, 
formed  by  four  years  of  severe  labor  and  that  that  finished 
product  had  been,  as  it  were,  an  example  to  the  rest  of  the 
service,  so  that  the  man  coming  into  the  service  from  other 
sources  had  a  sort  of  criterion  to  which  to  work  in  the  way  of 
military  discipline,  that  it  would  be  extremely  inadvisable 
to  lower  that  standard ;  that  the  good  that  would  come  to  our 
country  for  the  long  future  required  that  the  four  years' 
course  should  be  kept  up,  and  that  men  should  not  be 
graduated  half  educated,  and  although  we  are  in  the  war  of 
unprecedented  magnitude  when  disciplined  and  trained  men 
are  urgently  needed,  we  concluded  to  keep  up  the  four  years' 
course  at  West  Point  during  this  war,  just  las  it  was  kept  up 
during  the  Civil  War,  so  as  to  provide  the  trained,  finished 
product  of  the  Academy  for  the  army  as  the  time  went  on. 

I  think  that  that  need  exists  through  all  our  educational 
institutions,  that  the  trained  technical  man  should  be  provided 
for  the  future.  We  all  know  tbat  men  who  are  eminent  in 
their  professions  who  never  had  the  advantage  of  that  early 
training,  will  themselves  be  the  first  to  tell  you  that  they 
have  felt  the  disadvantage.  Our  country  is  going  to  live 
long  after  this  war.  We  hope  and  believe  that  our  form  of 
government  is  the  permanent  one  of  the  world.  Today  it  is 
the  oldest  government  in  the  world  that  is  settled  and  fixed — 
I  was  going  to  say  with  the  exception  of  Japan,  but  after  all 
the  Shogun  has  gone  from  Japan,  and  our  govermiient,  our 
form  of  government,  has  remained  where  others  have  gone. 
I  do  not  recall  a  single  government  which  in  its  present  shape 
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is  as  old  as  ours,  and  yet  ours  is  called  an  experiment.  But 
we  believe,  and  believe  truely  that  this  experiment  is  a  suc- 
cessful one.  If  that  be  so,  it  must  be  carried  on  with  the  same 
quality  of  men,  the  same  quality  of  brains,  as  we  have  had 
in  the  past.  This  catacylsm  of  war  must  not  be  allowed  to 
disorganize  our  structure  for  all  time,  and  one  of  the  things 
we  will  need  after  the  war.  just  as  we  needed  it  before 
the  war,  just  as  we  are  needing  it  today,  will  be  trained 
young  men  to  take  the  place  of  the  older  who  go  out. 

So  that  I  would  think  it  a  great  mistake  for  the  educational 
institutions  of  our  country  to  shorten  their  courses  or  in  any 
way  to  cease  to  provide  this  trained  product,  just  as  I  think 
it  a  great  mistake  for  our  young  men  to  leave  these  courses 
before  they  are  trained,  excepting  those  who  may  be  strictly 
needed.  "We  have  enough  men  for  our  army  without  taking 
all  the  trained  specialists,  and  particularly  men  in  training 
and  before  they  are  trained  specialists. 

The  engineers  of  our  country  responded  most  nobly  to  her 
call.  The  action  taken  by  the  engineering  societies  about  a 
year  ago  has  been  productive  of  very  great  good,  due  to  the 
fact  that  they  were  able  to  get  incorporated  in  the  law — 1 
think  it  was  May  of  last  year — a  provision  for  the  engineer 
otBcers  reserve  corps.  The  engineer  department  was  ahead  of 
any  other  department  in  this  preparation,  in  being  ready  to 
meet  the  call,  excepting  the  ^Medical  Department,  which  had 
also  had  the  advantage  of  the  same  kind  of  reserve  corps  that 
we  had.  When  we  made  our  request  of  the  engineers  to  come 
into  active  service  they  came  forward  in  numbers  greater  than 
we  can  actually  handle.  It  is  a  mistake  for  a  trained  man 
to  go  into  the  ranks  with  la  musket.  It  is  a  waste  of  good 
material.  How  many  of  us  will  be  needed  we  do  not  know, 
but  do  not  let  us  waste  this  wonderful  material  that  we  have 
by  putting  a  man,  who  is  fitted  to  be  a  leader  of  men,  fitted 
to  do  high  service,  to  the  performing  of  a  service  which  does 
not  require  education  or  training,  with  the  probability  of  his 
complete  loss  to  the  country. 

So  I  think  we  can  assure  all  our  voung  men  that  the  countrv 
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for  the  present  has  a  supply  of  young  graduates,  men  who 
have  completed  their  school  training  at  least  sufficient  for 
our  needs.  The  training  camps  lare  over-full.  In  our  own 
corps  we  have  received  a  great  many  more  applications  than 
we  can  possibly  take  care  of.  There  are  more  men  now  com- 
missioned in  the  reserve  corps  than  we  can  place  in  the  regi- 
ments we  are  forming,  and  that  despite  the  fact  that  in  the 
regiments  that  we  will  form  for  the  National  Army,  as  it  is 
called — :I  do  not  know  how  large  it  is,  but  taking  the  first 
call  of  five  hundred  thousand  men — we  will  not  be  able  to 
give  more  than  two  regular  officers  to  each  regiment.  That 
will  be  just  enough  to  guide  the  others. 

So  I  think  it  would  be  very  advisable  indeed  for  the  edu- 
cational institutions  of  our  country,  the  schools  of  technical 
training,  to  keep  right  on  with  their  work.  If  any  young 
man  feels  it  is  his  duty  to  go  out,  let  him  go.  It  may  become 
the  duty,  the  increasing  duty,  for  more  of  us  to  go.  But  in 
the  meantime  we  can  all  of  us  serve  by  doing  to  our  level 
best  the  duty  that  lies  immediately  before  us,  and  be  pre- 
pared for  further  calls  when  they  shall  come.  So  much  for 
that  subject. 

I  do  not  know  that  there  is  very  much  more  that  you  want 
to  hear  from  me.  I  want  to  tell  you,  however,  one  difficulty 
that  we  have  had  in  filling  our  engineering  corps  itself.  The 
number  of  graduates  from  the  Military  Academy  has  never 
been  great  enough  to  fill  the  ranks  of  officers  of  the  regular 
service.  I  think  the  highest  proportion  of  graduates  we  have 
ever  had  in  the  service  at  large  was  not  over  about  forty- 
four  per  cent.  Since  the  army  has  been  increased,  we  are 
quite  unable  — to  get  enough  men  from  West  Point  to  fill  the 
ranks  of  our  corps,  so  that  about  four  or  five  years  ago  the 
provision  was  made  in  the  law  that  each  year  we  could  obtain 
from  the  graduates  of  technical  colleges  in  civil  life  a  certain 
number  of  officers,  enough  to  fill  out.  As  a  matter  of  fact, 
we  never  have  been  able  to  obtain  them.  The  fault  has  not 
been  at  all  with  the  difficulty  of  the  examination.  The  fault 
has  been  partly  with  the  schools,  but  mainly  with  the  young 
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men  themselves.  In  civil  life  a  young  man  gets  a  diploma  as 
a  civil  engineer,  and  goes  right  into  the  employ  of  some  large 
company,  and  quickly  finds  his  level.  I  do  not  suppose  over 
ten  per  cent.,  or  fifteen  per  cent,  at  the  very  outside,  of  all 
the  graduate  engineers  of  the  country  ever  rise  beyond  subor- 
dinate positions ;  so  that  a  college,  a  technical  school,  can 
freely  give  a  diploma  to  a  man  who  has  answered  a  certain 
number  of  questions  and  studied  a  certain  number  of  books, 
although,  as  one  of  the  faculty  of  one  of  our  foremost  engi- 
neering colleges  told  me.  they  know  they  graduate  a  number 
of  men  who  never  will  be  engineers.  Xo  particular  harm  is 
done  the  country.  The  training  is  good  for  them,  but  those 
men  will  not  be  advanced.  In  the  corps  of  engineers  we  are 
differently  placed  because,  due  to  things  we  need  not  discuss 
here  now.  it  is  absolutely  essential  in  the  army  that  promo- 
tion shall  go  more  or  less  by  seniority,  partly  because  of  our 
own  form  of  government.  We  in  the  army  are  very  much 
afraid  indeed  of  having  promotion  made  by  selection.  That 
sounds  very  curious.  It  sounds  as  though  we  were  opposed 
to  having  :a  good  man  go  forward.  The  trouble  is,  who  will 
select  them  ?  In  the  past,  selection  has  not  been  altogether 
happy.  We  found  it  better  to  take  the  men  as  they  come 
along,  especially  if  we  can  eliminate  the  men  who  are  notori- 
ously unfit,  and  in  peace  times  we  can  get  rid  of  them.  The 
service  is  better  off  by  letting  men  go  up  by  age  merely. 
There  is  less  harm  to  the  sendee. 

In  time  of  war  it  is  different.  In  time  of  war  a  man  has 
a  chance  to  show  his  mettle,  and  he  may  show  such  command- 
ing preeminence  that  he  must  be  advanced :  but  in  times  of 
peace  that  can  not  be  done.  That  being  the  case  in  the  corps 
of  engineers,  you  can  see  that  each  officer  of  the  corps  must 
be  ad^\anced  through  lower  to  higher  duties  until,  when  men 
come  to  the  top  of  the  corps,  they  have  position  and  re- 
.sponsibilities  which  are  held  by  but  few  men  among  the  civil 
engineers  of  civil  life.  They  have  enormous  responsibilities. 
and  therefore  we  must  be  careful,  in  getting  men  into  our 
corps,  to  get  only,  if  possible,  the  kind  of  men  who  are  capable 
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of  advancing  to  that  position  and  who  are  capable  of  going  to 
these  higher  responsibilities,  because  we  oan  not  hold  them 
still  as  you  do  in  civil  life.  So,  out  of  a  class  at  West  Point, 
all  taking  practically  the  same  course,  we  do  not  want  and 
would  not  want  at  all,  more  than,  at  the  very  outside,  perhaps 
one  fifth.  We  can  not  get  <as  many  as  that.  This  last  class 
that  graduated  had  one  hundred  and  forty  members.  Of 
that  number  we  asked  for  twenty  three  for  the  engineers, 
and  we  were  a  little  bit  uncertain  whether  some  of  them  were 
the  best. 

From  the  technical  schools  we  want  only  the  best.  Un- 
fortunately, except  for  the  man  who  knows  the  army  and  who 
loves  the  service,  there  are  no  inducements  for  a  good,  bright 
able  young  engineer  to  go  into  the  army  at  all.  It  is  nothing 
but  genteel  poverty  from  beginning  to  end.  It  is  the  scraping 
of  each  penny,  squeezing  it  hard,  in  order  to  get  through; 
and  so  these  young  men  from  the  colleges  find  they  can  do 
better  for  themselves  in  civil  life,  and  it  only  once  in  a  long 
time  the  young  man  who  knows  the  service  and  knows  the 
peculiar  pleasure  we  have  in  being  in  it,  the  peculiar  satis- 
faction that  comes  from  living  as  we  do,  entirely  for  our 
work  without  anxiety  for  personal  gain,  who  is  willing  to 
come  to  us,  and  the  result  is  that  I  presume  the  great  ma- 
jority of  the  men  who  apply  for  examination  are  men  whom 
you  yourselves,  if  you  were  going  to  select  associates,  would 
probably  reject.  The  result  is  they  are  rejected,  and  we  get 
a  very  small  proportion  who  pass. 

I  think  that  is  one  reason  why  we  have  been  able  to  get  so 
few  men  from  civil  life  into  our  corps  through  these  annual 
examinations.  We  want  them,  we  need  them.  Today,  as 
soon  as  all  promotions  for  which  there  are  vacancies  are 
made,  there  will  not  be  a  single  lieutenant  in  the  corps  of 
engineers;  lany  man  who  gets  a  commission  in  the  corps  of 
engineers  becomes  a  captain  right  at  once.  Of  course,  that 
is  not  as  we  would  like  to  have  it,  but  it  only  shows  how  diffi- 
cult the  situation  is.  We  have  just  had  an  examination  in 
June  for  which  we  have  not  yet  heard  the  results.     There 


40  MILITARY   ENGINEERING. 

were  many  applicants  and  we  hope  we  oan  get  a  number  of 
good  men  from  them ;  but  in  looking  over  the  questions  and 
in  looking  over  the  answers,  as  I  wish  all  of  you  gentlemen 
could  do,  I  realized,  as  I  think  you  would  all  realize,  there  is 
something  wrong  with  the  teaching.  AVhen  a  man  can  gradu- 
ate at  a  technical  school  and  work  five  years  on  a  railroad  loca- 
tion and  then  can  not  make  a  little  topographical  map  without 
any  difficult  features  on  it,  he  does  not  know  topographical 
surveying  very  well. 

Again,  we  have  always  in  the  ^Military  Academy  carefully 
paid  a  good  deal  of  attention  to  descriptive  geometry,  and 
I  find  that  is  being  dropped  more  and  more  from  the  ordi- 
nary courses.  I  think  that  is  a  great  mistake,  gentlemen. 
He  is  a  very  poor  engineer  and  never  will  rise  to  a  high  posi- 
tion or  do  great  things  who  can  not  visualize  a  problem 
before  him,  who  can  not  see,  before  he  has  laid  a  stone  or  dug 
a  single  shovelful  of  earth,  the  completed  work  standing  out. 
Is  there  any  single  study  in  the  curricula  of  the  schools  which 
will  aid  that  ^^sualization  as  will  descriptive  geometry?  So 
I  would  commend  to  you  a  little  bit  of  thought  about  that, 
whether  it  is  not  wise  to  give  a  little  more. 

"West  Point  is  not  a  great  engineering  school.  If  you  com- 
pare its  curriculum  with  that  of  the  Boston  Institute  of 
Technology  or  with  those  of  a  dozen  other  schools,  you  will 
find  at  once  "West  Point  should  not  turn  out  engineers;  and 
yet  it  does.  I  think  we  can  point  to  Goetliials  and  think  of  a 
great  many  other  men  who  are  pretty  fair  engineers,  as  they 
go.  Is  there  not  something  a  little  more  than  the  mere 
acquisition  of  knowledge  that  should  be  had  at  the  schools? 
"West  Point  does  not  teach  it  concretely.  The  engineering 
course  is  quite  short,  but  the  mental  training  at  "West  Point 
is  very,  very  long,  and  very,  very  hard.  "West  Point  does 
teiach  those  l)oys  to  concentrate  themselves  on  whatever  they 
have  before  them.  It  does  teach  them  that  the  lesson  of  the 
day  is  the  task  of  the  day  and  the  thing  to  be  learned.  It 
discourages  very  decidedly  a  man  making  side  excursions  into 
knowledge,  no  matter  how  important  they  may  appear.     The 
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first  thing  it  asks  is,  "'liere  is  a  certain  task  you  are  put  upon 
to  perform.  That  is  your  duty.  Have  you  done  your 
duty?"  That  is  drilled  into  cadets  from  the  time  they  enter 
until  the  time  they  leave.     That  is  one  thing. 

Then  another  thing :  If  you  will  examine  that  curriculum 
of  west  Point  carefully,  you  will  find  that  it  gives  to  anyone 
who  has  apprehended  it.  who  has  learned  it  thoroughly,  the 
tools  that  will  open  the  grates  of  any  profession,  and  has 
given  him  a  mind  after  that  training  that  enables  him  to  use 
those  tools,  and  then  the  mere  acquisition  of  knowledge  after- 
wards is  a  verj^  simple  thing.  Are  the  educational  institu- 
tions of  our  country  taking  that  view  ?  Are  not  some  of  them 
trying  to  cram  a  whole  lot  of  facts,  so-oalled  practical  work, 
into  men  without  giving  them  what  is  much  more  essential, 
training;  that  training  of  the  mind  which  will  make  it  a 
machine  capable  of  coping  with  anthing,  and  with  that  devo- 
tion to  duty,  that  idea  of  duty  that  makes  the  man  feel  that 
the  thing  that  is  put  before  him  for  the  day  is  his  task  and  no 
matter  how  alluring  other  things  may  be.  no  matter  how 
unpleasant  that  task  may  be,  how  distasteful,  yet  that  is  the 
thing  to  be  done  and  that  must  be  done  before  anything  else  ? 
I  think  those  are  the  things  AVest  Point  gives,  and  you  know 
whether  the  other  institutions  follow. 

In  the  engineer  corps  it  became  necessary  last  year  to  change 
our  policy.  At  first  when  we  started  to  obtain  men  from  civil 
life  we  were  groping  around  to  see  what  we  could  do  and  we 
restricted  the  application  for  entrance  into  the  corps  to  grad- 
uates of  a  few  of  the  better  known  institutions  of  learning. 
"We  did  not  get  material  from  them,  as  I  have  told  you.  Out 
of  twenty-five  or  thirty  candidates,  only  two  or  three  passed. 
I  know  that  out  of  a  class  of  five  that  entered  a  year  and  a 
half  ago,  we  had  to  send  two  out.  There  are  only  three  left. 
You  see  we  give  a  man,  when  he  comes  in,  what  we  term  a  pro- 
visional appointment,  which  is  a  most  wise  provision  of  law. 
After  a  candidate  gets  a  second  lieutenancy,  he  can  go  right 
on  up,  but  yet  with  that  provisional  appointment  during  his 
first  two  yetars,  and  if  during  that  time  he  is  found  incapable 
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of  handling  men,  incapable  of  getting  the  full  grasp  of  the 
situation — it  is  not  only  a  question  of  the  mental  examination, 
but  a  question  of  the  man  himself — ^then  he  is  allowed  to  de- 
part—in peace.  Last  year  the  policy  was  changed  and  can- 
didates from  practically  all  the  schools  of  civil  engineering  of 
the  country  are  admitted  to  the  examinations.  We  want  qaal- 
ity  of  man  rather  than  quality  of  education,  if  the  choice  must 
be  made. 

I  do  not  know  that  I  have  any  other  suggestions  to  make  to 
you.  If  any  of  you  have  any  questions  you  would  like  to  ask, 
I  shall  be  glad  to  answer  them. 

Someone  said  something  about  military  engineering.  Mili- 
tary engineering  is  one  of  the  most  simple  things  in  the  wide 
world,  'and  it  practically  amounts  to  giving  a  man  a  lot  of 
experience,  so  that  if  he  is  told  to  do  a  thing,  he  will  take  any- 
thing that  there  is  around  there — it  does  not  make  any  dif- 
ference whether  it  is  the  conventional  thing  or  not — and  do  it. 
That  is  all  there  is  to  military  engineering.  Of  course,  there  is 
a  science  of  fortification,  and  it  is  most  interesting.  There  is  a 
science  of  war.  Take  that  question  of  the  science  of  fortifica- 
tions, and  trace  it  back  through  the  early  times,  and  you  will 
see  that  it  consists  right  along  of  certain  fixed  principles  which 
were  learned  years  and  years — yes,  centuries  ago.  As  the 
weapons  of  war  changed,  and  the  missile  weapons  increased  in 
power,  the  practice  of  fortification  simply  changed  to  meet  the 
new  conditions.  The  material  was  changed  from  wood  to 
stone,  and  then  to  earth.  You  know  they  tried  to  go  back  to 
stone,  but  they  had  to  give  it  up.     Earth  is  the  best. 

So  you  can  see  a  gradual  growth  all  through,  and  it  is  a 
most  interesting  proposition.  In  the  science  of  war,  the  prin- 
ciples have  remained  the  same.  The  great  soldiers  of  a  thou- 
sand years  ago  should  be  the  great  leaders  of  to-day.  It  is 
simply  the  application  of  the  principles  that  has  changed 
slightly,  not  very  much  even  in  that.  This  war  is  being  fought 
on  three  dimensions,  where  we  had  one  before,  and  I  am  not 
sure  they  will  not  find  the  fourth  ])efore  we  get  through  with 
it.     At  any  rate  there  is  nothing  specially  new.     The  missiles 
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are  the  same,  the  means  or  instruments  are  the  same — simply- 
improved  and,  being  improved,  their  application  changed.  So 
it  is  not  so  very  difficult  to  learn  to  be  a  soldier,  because  after 
all,  gentlemen,  the  profession  of  being  a  soldier  or  the  fact  of 
being  a  soldier  is  much  more  a  mental  and  moral  attribute 
than  anything  else — the  willingness  to  subordinate  one's  will 
absolutely  to  the  will  of  the  person  placed  in  authority  over 
him,  and  then  the  willingness  to  accept  responsibilities  within 
the  sphere  assigned  to  one  for  action.  That  is  the  main  thing 
in  being  a  soldier,  but  it  takes  a  great  long  time  to  get  it,  I 
can  assure  you. 

F.  B.  Gilbreth:  This  talk,  given  apparently  off-hand  in  an 
informal  manner,  I  consider  one  of  the  most  important 
speeches  I  ever  heard  in  my  life.  I  think  that  not  only  the 
small  proportion  of  men  who  are  going  to  be  graduated  as  en- 
gineers should  have  the  benefit  of  that  talk,  but  the  teachers  of 
the  boys  below  in  the  grade  schools  as  well  should  have  it.  I 
would  like  to  know  if  it  would  not  be  possible  to  have  this 
society  print  that  informal  talk  of  General  Black,  and  have  it 
for  distribution  among  our  friends  of  education  and  our  em- 
ployers of  labor,  and  the  fathers  and  mothers  who  are  sending 
their  boys  to  school. 

The  President:  It  will  be  printed  in  the  proceedings,  you 
understand. 

Mr.  Gilbreth:  It  will  be  printed  next  fall  some  time,  yes; 
but  I  mean  immediately. 

The  President:  I  do  not  know  just  ho\V  long  it  will  be  before 
we  can  get  this  out. 

T.  U.  Taylor:  There  are  a  great  many  engineering  schools 
in  the  country,  of  which  we  are  one,  that  have  not  military 
training  at  the  present  time.  We  are  doing  what  we  can  in 
engineering  strictly.  I  wish  to  ask  General  Black  if  he  advises 
the  incorporation  of  military  drill  or  military  science  with  our 
engineering  work? 

General  Black:  I  must  say  I  know  of  nothing  that  would 
help  you  more  as  educators  than  to  have  military  discipline 
with  your  work.     I  wish  you  could  be  at  West  Point  and  see 
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the  ease  with  which  the  instructors  conduct  a  recitation.  The 
young  men  march  in  there  and  take  their  places.  The  section 
leader  reports  all  present,  or  as  the  ease  may  be,  and  they  seat 
themselves,  and  then  they  go  up  to  the  board,  and  the  in- 
structor has  not  anything  at  all  to  do  except  to  find  out  what 
they  know.  The  whole  question  of  discipline,  of  keeping  quiet 
or  anything  of  that  kind,  is  not  present  at  all,  and  it  is  a 
mighty  good  thing  for  the  boys  as  well. 

On  that  question  I  would  be  glad  to  say  something  more. 
"We  have  had  a  great  many  applications  for  officers  to  go  to 
the  schools,  especially  the  engineering  schools,  for  the  purpose 
of  instructing.  Just  at  present,  it  is  quite  impossible  for  us 
to  comply  with  those  requests.  The  supply  of  officers  is  too 
limited.  If  this  war  continues,  gentlemen.  I  am  afraid  there 
will  be  a  very  large  supply  coming  back — it  has  been  found  so 
abroad — in  men  partly  disabled.  Just  now  we  can  do  nothing. 
That  applies  to  all  our  service  because  you  want  to  get  good 
men  at  these  schools  or  you  do  not  want  anyone  at  all:  but 
there  will  be  a  supply  coming,  we  fear,  from  the  front  before 
very  long.  Then  we  will  be  able  to  do  a  little  toward  assisting 
in  the  education  of  these  schools. 

Dr.  Taylor :  Another  question,  please.  General :  We  have 
been  up  against  the  proposition  of  making  it  optional  or  com- 
pulsory. 

General  Black:  "What  do  you  do  in  your  own  family? 

Dr.  Taylor:  Compulsory;  but  it  does  not  always  work.  I 
wish  to  say  that  last  spring,  about  two  months  before  the 
session  closed,  we  had  this  experience  at  the  University  of 
Texas:  and  that  is  the  reason  I  am  asking  these  questions. 
The  faculty  passed  a  resolution  compelling  every  student  of 
the  university  to  take  some  form  of  military  science.  The  girls 
had  to  take  up  the  question  of  the  food  supply  and  study  food 
problems.  The  boys  had  to  take  military  drill  unless  phys- 
ically disabled.  We  found  this  perhaps  contrary  to  catalogue 
regulations,  but  we  notified  the  prospective  graduates  that  all 
of  them  must  take  it  or  not  graduate.     If  somebody  had  re- 
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fused,  I  do  not  know  how  in  the  world  we  would  have  gotten 
away  with  it.    But  out  of  the  whole  hody,  not  a  man  refused. 

This  was  our  experience,  however,  between  compulsory 
service  and  optional  service :  The  faculty  organized  a  military 
eompanj',  and  men  as  old  as  sixty-four  j^ears  were  out  there 
drilling.  Our  own  was  optional  and  the  boys'  was  compul- 
sory. General  Pershing,  from  San  Antonio,  sent  over  some 
army  officers  to  drill  us.  One  of  those  told  me  that  those  boys 
from  the  University  of  Texas  who  drilled  got  as  much  in  one 
week  as  the  ordinary  rookie  got  in  six  weeks.  He  said  he  never 
saw  boys  take  it  up  so  eagerly.  But  here  was  the  difference 
between  the  faculty  and  the  student  body:  The  students  had 
to  take  it  to  get  their  degrees,  and  the  faculty  did  not  have  to 
take  it.  I  was  in  a  student  company  by  choice  and  in  a  faculty 
company  by  choice.  I  learned  as  much  in  one  morning  drilling 
together  with  the  student  companies  who  had  to  take  it,  as  I 
learned  in  a  whole  week  in  the  faculty  company,  because  the 
members  of  the  faculty  simply  would  not  go. 

I  wish  to  say  another  thing,  that  that  word  ''compulsory" 
struck  me  as  rather  a  harsh  term  in  our  American  democracy, 
but  our  boj's  took  to  it  like  the  proverbial  duck  to  water.  I 
think  it  is  because  they  were  eager  and.  felt  they  were  doing  a 
service  that  was  needed  and  had  some  punch  to  it. 

F.  W.  McNair :  I  have  a  question  I  should  like  to  put  to  Gen- 
eral Black,  if  he  cares  to  answer  it.  It  occurs  to  me  there  are 
other  gentlemen  here  who  may  be  in  exactly  the  same  position 
I  am  in  vdth  regard  to  this  particular  question,  and  possibly 
General  Black,  if  he  chooses  to  answer  my  question,  can  be 
of  help  to  other  men  here.  Before  putting  the  question,  I 
desire  to  express  my  appreciation  of  his  address,  and  not  only 
of  its  material,  but  of  the  manner  of  its  presentation.  Pos- 
sibly the  highest  compliment  I  can  pay  the  General  is  to  say 
that  I  think  he  would  make  an  excellent  engineering  teacher. 

General  Black :  I  have  been  one,  you  know ! 

Dr.  McNair:  That  explains  it. 

I  am  interested  in  a  young  inan  who  is  at  present  employed 
in  a  mine  in  South  America.     He  is  underground  superin- 
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tendent  of  a  mine  producing  some  two  million  pounds  of 
copper  per  month.  The  man  is  nearly,  but  not  quite,  twenty- 
eight  years  old.  I  had  from  him  a  letter  recently  saying  his 
contract  with  the  company  will  expire  on  the  thirteenth  day 
of  August,  and  that  the  next  day  he  will  start  for  America  to 
enlist  in  this  war.  He  asked  me  how  he  can  get  in  where  his 
training  and  experience  shall  enable  him  to  render  the  maxi- 
mum service  of  which  he  is  capable.  Naturally  I  would  sug- 
gest for  him  the  corps  of  engineers,  but  I  understand  that  he 
will  be  too  late  for  the  second  series  of  training  camps  and  that 
the  only  possible  opening  for  him  is  in  the  engineers  reserve 
corps.  If  I  understood  the  General  correctly  a  few  moments 
ago.  there  are  now  more  applications  for  this  than  can  be 
handled.     Am  I  correct,  and  what  should  this  young  man  do  ? 

General  Black:  Yes.  you  are  correct.  I  would  say  your 
friend  could  ser^e  his  country  best  by  increasing  the  world's 
output  of  copper? 

W.  M.  Thornton:  Suppose  the  man  comes  back  and  reports, 
and  is  drafted  and  sent  to  the  trenches? 

General  Black:  Gentlemen.  England  sent,  under  stress  of 
circumstances,  her  entire  trained  army  into  Belgium.  Then 
England  went  to  work  with  a  volunteer  army  and  drained  off 
all  her  young  men.  and  when  she  came  to  try  to  raise  a  further 
army,  she  had  not  officer  material.  So  she  adopted  the  policy, 
as  did  France,  of  taking  the  troops  at  the  front,  observing 
them  carefully,  and  everA'  man  who  was  in  the  ranks  who 
showed  the  intelligence  and  qualities  of  leadership  necessary, 
was  picked  out  and  sent  to  a  special  training  school  and 
trained :  so  that  men  who  do  get  in  as  conscripts,  if  they  are 
the  right  kind  of  men,  will  not  remain  with  a  musket  over 
their  shoulder  very  long.  We  propose  to  do  something  of  the 
same  sort  with  our  troops.  We  will  use  these  training  camps 
that  we  have  now  and  will  officer  our  first  army  from  them. 
Probably  that  will  be  continued  in  a  certain  measure,  but 
after  that  it  is  proposed  that  the  large  number  of  vacancies 
that  will  occur  in  the  commissioned  ranks  of  our  armv  shall  be 
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filled  from  young  men  who  have  proved  their  worth  in  the 
very  best  school  of  military  science  known — that  of  actual  war. 

G.  D.  Boyd:  I  understood  General  Black,  in  answer  to  a 
question  just  asked,  to  intimate  the  young  man  could  serv^e  his 
country  better  by  continuing  to  mine  copper.  That  young 
man  is  just  twenty-eight  years  of  age.  How  can  he  avoid 
registration  under  this  selective  conscription  law,  and  would  it 
be  proper  for  him  to  do  so  and  continue  in  his  present  em- 
ployment ? 

General  Black:  He  can  not  avoid  it,  but  he  can  register  by 
mail.  Even  if  he  happens  to  be  one  of  the  conscripted  men 
and  is  shown  to  be  in  a  position  where  his  services  are  pro- 
ducing war  material  and  that  he  is  very  valuable  in  that  posi- 
tion, you  will  find  he  would  not  be  called  upon  to  go  into  the 
trenches. 

M.  B.  Robinson :  I  would  like  to  make  a  motion  in  regard  to 
Mr.  Gilbreth's  suggestion  that  this  paper  of  General  Black's 
be  printed  at  once  and  distri'buted  to  the  colleges.  It  seems  to 
me  it  is  right  along  the  work  that  Dr.  Godfrey  was  talking 
about  this  morning.  We  need  that  advice  in  the  colleges  now, 
because  a  great  many  of  them  are  going  to  change  their  cur- 
ricula and  going  to  do  this,  that  and  the  other ;  but  it  seems  to 
me  that  is  very  sound,  sane,  and  wise  advice,  and  if  we  could 
have  that  distributed  promptly,  it  would  be  of  very  great 
value.     I  therefore,  Mr,  President,  move  that  this  be  done. 

(^Motion  seconded,  and  unanimously  carried.) 

Prof.  Robinson:  I  would  like  to  make  one  other  inquiry 
about  this  matter,  Mr.  President.  The  distribution  that  is 
contemplated  of  that  i^aper  is  probably  larger  and  more  elab- 
orate than  this  society  can  stand.  How  many  institutions  are 
represented  here — over  one  hundred  ? 

The  President:  Yes. 

Prof.  Robinson:  Why  not  give  the  opportunity  to  every  in- 
stitution represented  in  this  society  to  take  a  number  of  copies 
and  pay  for  them  ?    I  think  our  university  would  like  to  send 
out  about  five  thousand  copies  of  General  Black's  address. 
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The  President:  I  tliiuk  that  could  be  arranged  with  Secre- 
tary Bishop  very  readily. 

Prof.  Robinson:  I  think  we  should  put  out  about  a  million 
copies  of  that  address  into  the  hands  of  the  schoolboys  of  this 
country. 

Mr.  Gilbreth:  'Sir.  President,  in  order  that  there  may  be  no 
slip-up  and  in  order  that  there  may  be  no  rules  or  regulations 
or  treasurers'  reports  to  interfere.  I  will  say  that  I  will 
arrange  to  underwrite  it  in  case  anything  else  falls  down. 

C.  F.  Harding:  I  wish  to  suggest  that  inasmuch  as  some  of 
the  questions  which  have  been  answered  by  General  Black  so 
very  thoroughly  are  perhaps  quite  as  important  to  the  uni- 
versities and  colleges  as  the  address  itself,  that  I  trust  those 
will  be  included  as  well  in  the  publication. 

The  President :  That  will  undoubtedly  be  done. 

General  Black,  what  would  be  your  idea  of  colleges,  trade 
schools,  etc.,  arranging  to  assist  those  who  are  crippled  and 
disabled  to  get  into  lines  of  work  where  it  will  be  possible  for 
them  to  make  a  livelihood? 

General  Black:  That  would  be  a  good  work,  of  course,  if 
that  could  be  done,  because  we  will  have  unfortunately  many 
men  brought  back  who  will  require  that  particular  sort  of 
service.  ^Mauy  of  them,  as  you  know,  have  been  doing  that 
kind  of  work  in  England  and  in  France.  They  are  getting  up 
special  schools  for  men  who  are  blinded  or  men  who  are  more 
or  less  crippled,  teaching  them  how  they  can  still  be  useful  to 
the  conmiunity.  If  the  schools  and  colleges  should  undertake 
that  work,  it  would  undoubtedly  be  a  work  of  the  utmost  im- 
portance to  the  welfare  of  the  country. 

F.  H.  Constant:  I  should  like  to  ask  General  Black  a  ques- 
tion. "Will  the  Government  cooperate  with  colleges  in  en- 
couraging the  students  to  remain  until  the  end  of  their  course 
by  exempting  perhaps  selected  groups  of  students  from  con- 
scription until  they  graduate? 

General  Black:  I  think  I  can  answer  that  indirectly  a  little 
bit.  We  have  had  this  officers  reserve  corps,  you  know,  for 
considerably  over  a  year,  and  we  got  a  most  gratifying  num- 
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ber  of  applications  to  join  the  officers'  reserve  corps.  Then 
on  toward  this  spring  came  a  lull.  Then  came  up  in  Con- 
gress the  question  of  the  passage  of  a  conscription  act,  and 
as  it  hecame  increasingly  evident  that  this  conscription  act 
would  pass,  an  increasing  number  of  anxious  parents  came  to 
us  to  have  their  children  join  the  reserve  corps.  I  think  you 
would  have  a  larger  attendance  at  your  colleges  of  a  class  of 
material  that  you  do  not  want  than  you  could  take  care  of 
if  any  such  exemption  were  made. 

F.  L.  Bishop:  I  would  like  to  ask  General  Black  one  very 
concrete  question.  When  we  introduce  military  drill  into  in- 
stitutions that  have  not  had  it,  can  there  not  some  method  be 
provided  for  securing  guns?  They  can  not  be  bought  in 
this  country  as  you  know.  The  Government  will  not  issue 
them,  and  we  are  up  against  it  at  the  present  time  on  that 
proposition. 

General  Black:  Some  firm  at  Philadelphia  is  turning  out 
a  gun  that  will  not  shoot,  but  in  other  respects  it  is  altogether 
a  gun,  and  at  a  very  low  price.  At  present  it  is  quite  im- 
possible in  our  country  to  get  the  service  rifle,  and  it  is  going 
to  be  impossible  for  a  great  many  months  yet.  They  simply 
are  not  here.  I  doubt  whether  it  would  be  possible  at  all, 
for  the  call  is  to  the  front,  and,  gentlemen,  we  have  not  pre- 
pared and  we  are  not  prepared.     If  you  only  knew ! 

Dr.  Taylor:  General  what  is  the  name  of  that  firm  in 
Philadelphia  ? 

General  Black:  I  saw  their  advertisement  in  the  Army  and 
Navy  Journal,  but  I  can  not  remember  it  at  this  moment. 

Dean  Thornton:  I  was  told  there  are  three  hundred  thou- 
sand Krag-Jorgensen  rifles  that  are  in  the  arsenals  of  the 
Government  which  are  not  going  to  be  used. 

General  Black:  I  do  not  think  you  will  find  any  of  them 
there.  They  had  to  be  used.  It  is  essential  that  the  men 
at  the  front  have  but  one  kind  of  rifles,  because  of  the 
ammunition  supply;  but  there  are  large  numbers  of  troops 
left  in  this  country  who  can  use  them  for  all  sorts  of  purposes, 
and  the  Krag-Jorgensen  is  a  perfectly  good  gun  as  long  as 


50  MILITARY    ENGINEERING. 

we  do  not  have  to  supply  ammunition  for  it  along  with  some 
other  guns.     Those  are  all  in  use  today. 

Dean  Bishop:  In  connection  with  the  engineers'  reserve 
corps,  it  happens  that  in  a  group  of  fifteen  technical  men, 
nine  have  either  received  commissions  or  have  been  recom- 
mended for  commissions,  and  if  they  should  all  be  called,  that 
department  in  which  they  have  been  employed  would  be 
pretty  well  depleted.  I  wonder  if  any  provision  could  be 
made  for  taking  up  that  question  of  too  many  members  of 
faculties  leaving  for  the  service? 

General  Black:  Yes.  In  the  river  and  harbor  works,  a 
very  large  number  of  our  assistant  engineers  desired  to  join 
the  officers'  reserve,  and  a  number  of  them  obtained  com- 
missions, but  because  of  the  need  of  the  service  right  there, 
we  do  not  call  them  out,  and  so  far  as  the  negineers"  reserve 
is  concerned,  if  any  institution  will  let  us  know  that  this 
is  the  case,  we  will  endeavor  so  far  as  possible  not  to  bring 
about  that  state  of  depletion. 

G.  F.  Swain:  I  move  a  rising  vote  of  thanks  to  General 
Black  for  his  very  inspiring  address. 


THE    ADVISORY    FUNCTION:    ITS    PART   IN 
WINNING    THE    WAR    AND    PREPAR- 
ING  FOR   THE   PERIOD   FOLLOW- 
ING THE  WAR. 

BY  HOLLIS  GODFREY, 

President  of  the  Drexel  Institute,  and  Member   of  the  Advisory   Com- 
mission of  the  Council  of  National  Defense. 

The  engineering  teacher  has  two  functions.  First,  as  con- 
sultant for  the  many  engineering  problems,  and  -guardian 
of  the  knowledge  of  the  schools,  it  is  his  part  to  keep  abreast 
of  the  art  of  engineering  and  to  encourage  in  his  own  prac- 
tice, and  in  the  practices  of  others,  the  best  of  the  art  of 
engineering.  Second,  as  teacher  it  is  his  duty  to  carry  the 
flame  of  learning  to  his  students  in  his  own  branch  in  such 
a  way  as  to  keep  them  not  only  abreast  of  the  best  of  the  art, 
but  convinced  as  we  older  members  of  the  profession  have 
long  been  convinced,  that  there  is  no  professimi  greater,  and 
no  profession  more  necessary  than  that  which  we  represent. 

Never  was  the  task  of  the  teacher  and  engineer  more  im- 
portant than  today,  nor  has  there  ever  been  a  period  when 
the  fundamental  beliefs  of  the  profession  are  in  greater  need 
of  definition  in  face  of  the  fact  that  this  war  has  throw/i 
upon  the  engineers  of  the  United  States  the  responsibility 
unrivaled  in  consequence  and  a  burden,  the  extent  of  which 
we  hardly  realize. 

If  there  are  two  lessons  this  war  has  brought  beyond  all 
others,  they  are,  first,  the  necessity  of  having  applied  science 
based  upon  a  sound  national  belief,  and  secondly,  the  neces- 
sity of  sending  out  practitioners  of  the  art  who  shall  under 
stand  the  needs  of  the  art  and  the  need  of  the  highest  kind  of 
engineering  and  education.  It  is  for  the  promotion  of  engi- 
neering and  for  the   advancement  of  education  that  I  am 
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endeavoring  today  to  place  before  you  a  summation  of  the 
fundamental  principles  which  are  involved  in  the  engineeriufr 
profession  as  it  comes  forward  to  meet  the  needs  and  solve 
the  problems  of  the  great  war  for  liberty. 

On  August  29,  1916,  by  the  passage  of  the  bill  creating  the 
Council  of  National  Defense  with  the  Advisory  Commission, 
the  Congress  of  the  United  States  created  what  was  prac- 
tically the  first  purely  advisory  function  as  opposed  to  execu- 
tive or  constructive  positions  ever  existing  in  our  government. 
In  the  words  of  the  President  given  at  the  time  of  the  ap- 
pointment of  the  seven  commissioners  of  the  Ad\nsory  Com- 
mission, "this  means  the  entrance  of  the  engineer  and  busi- 
ness man,  etc."  In  the  division  of  work  among  the  com- 
missioners, the  section  of  Engineering  and  Education  was 
given  to  me,  making  it  encumbent  on  me  as  the  first  holder 
of  this  office  to  do  two  things. 

On  August  29,  1916,  by  the  passage  of  the  bill  establishing 
the  Council  of  National  Defense  with  the  Advisory  Commis- 
sion, the  Congress  of  the  United  States  created  what  was  prac- 
tically the  first  purely  advisory  function  as  opposed  to  execu- 
tive or  administrative  positions  ever  existing  in  our  govern- 
ment. The  appointment  of  the  seven  commissioners  of  the 
Ad^^sory  Commission  meant  that  the  engineer  and  the  business 
man  had  been  called  into  public  life.  Upon  taking  up  the 
duties  belonging  to  the  section  of  engineering  and  education, 
it  was  necessary  for  the  first  encumbent  of  this  office  to  do 
three  things. 

First :  to  answer  all  emergency  questions  which  might  arise, 
to  give  advice  and  council  to  the  government  and  also  to  others 
so  far  as  possible,  and  to  coordinate  existing  forces  of  engineer- 
ing and  education. 

Second :  to  establish  a  fundamental  method  for  the  work  of 
the  consulting  engineer  concerned  with  such  varied  and  com- 
plex problems.  This  method  must  be  applicable  to  all  types 
of  industry-  and  shall  accord  strictly  with  the  laws  of  natural 
science.  It  should  be  evident  that  no  matter  what  the  ex- 
igencies of  war,  no  office  can  be  successfully  carried  on  without 
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a  comprehensive  policy  whose  work  is  based  upon  a  funda- 
mental method. 

Third :  therefore,  to  formulate  a  comprehensive  and  con- 
tinuous policy  for  the  office  which  was  held,  for  the  first  time, 
by  a  consulting  engineer. 

AYhat  are  the  advisory  duties  of  a  consulting  engineer,  a 
member  of  the  Advisory  Commission  of  the  Council  of  Na- 
tional Defense  of  the  United  States?  The  answer  of  this 
question  to  all  intents  and  purposes,  embraces  the  task  which 
has  been  laid  upon  the  member  of  the  Advisory  Commission 
of  the  Council  of  National  Defense  as  is  indicated  by  the 
definition  of  the  task  as  given  by  the  wording  of  the  law,  and 
from  the  minutes  of  the    Council  and  Commission. 

It  was  a  large  part  of  the  work  then,  to  develop,  as  this  third 
part  of  the  duties  of  office,  a  comprehensive  and  continuous 
policy  provided  the  emergency  needs  of  the  nation  could  be 
fully  met  as  they  have  been.  Such  a  definition  of  policy  as 
might  serve  as  a  basis  for  growth  and  constructive  criticism 
has  been  drawn  up,  based  on  the  assistance  and  constructive 
criticism  from  members  of  the  executive  and  legislative 
branches  of  government,  from  the  engineering  and  educational 
profession,  and  from  leaders  in  manufacturing. 

The  paper  following  therefore,  may,  fairly  be  said  to  be  a 
composite  of  the  action  of  many  distinguished  minds  which 
have  considered  the  problem,  at  the  author's  request.  It  is 
interesting  to  note  that  no  constructive  criticism  received  has 
been  omitted  from  this  statement,  and  that  action  has  been 
taken  on  all  destructive  criticism  if  any  basis  were  given  for 
such  criticism.  Constructive  criticism  is  the  life  of  both 
scholarly  and  industrial  advance,  and  no  man  devoted  to  sci- 
ence can  receive  too  much  of  it.  The  desire  to  obtain  such 
constructive  criticism,  is  the  primary  purpose  of  this  publi- 
cation. 

So  great  a  crisis  is  now  before  us  that  any  one  man  or  group 
of  men  must  have  the  greatest  difficulty  in  formulating  a  com- 
prehensive and  continuous  policy  which  can  be  truly  effective 
and  permanent.     It  is  for  that  reason  that  constructive  sug- 
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gestions  are  asked  for — suggestions  that  will  make  for  the 
betterment  of  any  work,  phrase,  or  principle  included  in  this 
paper. 

This  publication,  then,  must  be  considered  as  a  tentative 
draft  of  a  policy  submitted  to  you  for  such  criticism,  for  it  is 
only  by  the  publication  of  a  policy  and  discussion  as  to  the 
effects  of  such  policy  that  we  can  come  to  the  end  which  we  all 
desire — the  winning  of  this  war  and  the  preservation  of  liberty 
and  democracy. 

On  one  of  the  top  shelves  of  my  library  rests  my  great- 
grandfather's "Rasselas, "  bought  by  him  in  London  in  1817, 
and  illustrated  with  clear  woodcuts  showing  the  young  Ras- 
selas  at  different  stages  of  his  philosophical  path.  Now  and 
then  I  turn  the  old  pages  to  read  again  the  fundamental  truths 
of  that  philosopher  and  particularly  that  paragraph  in  which 
Dr.  Samuel  Johnson  gives  his  concept  of  a  cosmic  philosophy. 
He  says:  "A  philosopher,  furnished  with  wings,  and  hovering 
in  the  sky,  would  see  the  earth  and  all  its  inhabitants  rolling 
beneath  him.  and  presenting  to  him  successively,  by  its  diurnal 
motion,  all  the  countries  within  the  same  parallel.  How  must 
it  amuse  the  pendent  spectator  to  see  the  moving  scene  of 
land  and  ocean,  cities  and  deserts!  To  survey  with  equal 
serenity,  the  marts  of  trade  and  the  fields  of  battle ;  mountains 
infested  by  barbarians,  and  fruitful  regions  gladdened  by 
plenty  and  lulled  by  peace !  How  easily  would  he  then  trace 
the  Nile  through  all  his  passage,  pass  over  to  distant  regions, 
and  examine  the  face  of  nature  from  one  extremity  of  the 
earth  to  the  other!  " 

The  great  Dr.  Johnson  conceived  in  these  words  the  position 
of  a  philosopher  observing  the  whole  earth  and  studying  it  as 
a  single  problem.  His  philosopher,  it  is  true,  fell  into  the  lake 
because  his  wings  were  not  properly  constructed. — an  inevitable 
conclusion  to  any  attempt  to  overcome  a  great  ob.stacle  when 
technical  theory  is  not  checked  by  actual  practice.  In  short, 
he  was  not  a  pragmatic  philosopher,  and  he  found  that  his 
special  theory  would  not  work  when  really  put  to  the  actual 
test.    As  we  may  express  it  to-day,  he  failed  because  his  tech- 
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nieal  theory  was  not  checked  up  on  a  thorough  knowledge  of 
shop  practice. 

I  am  constrained,  in  my  study  of  Rasselas  under  this  quota- 
tion, to  find  a  parallel  in  the  ease  of  the  philosopher,  with  some 
of  the  difficulties  which  exist  in  the  Government  in  its  philos- 
ophy and  in  its  engineering  practice.  To  win  the  war.  the 
Government  must  recognize  a  philosophy  of  work. — a  cosmic 
philosophy,  if  you  will, — which,  in  its  viewpoint,  will  embrace 
''the  marts  of  trade  and  the  fields  of  battle." — and  see  "the 
face  of  nature  from  one  extremity  of  the  earth  to  the  other." 
More  than  this,  to  be  successful,  and  not  to  follow  the  philos- 
opher of  Dr.  Johnson  in  his  fall  into  the  lake,  the  means  by 
which  the  cosmic  A^iewpoint  is  obtained,  and  the  tools  and 
methods  by  which  it  may  be  hoped  will  produce  the  inevitable 
ends  to  be  gained  by  such  a  philosophy — all  must  be  tested  out 
by  the  shop  practice  of  the  times.  In  this  regard,  as  the  mem- 
ber of  the  Advisory  Commission  of  the  Council  of  XationaJ 
Defense  especially  charged  with"  problems  of  engineering,  I 
am  going  to  speak  of  the  consulting  engineer,  of  his  relation 
to  the  government,  and  of  his  place  in  making  effective  in  time 
of  war  governmental  organization  and  machinery. 

In  order  to  clarify  the  whole  matter,  I  am  asking  you  to 
turn  back,  for  a  moment,  and  review  the  construction  of  the 
Council  of  National  Defense,  a  body  created  to  "  coordinate 
the  industries  and  resources  for  the  national  security  and  wel- 
fare."  The  Council  of  National  Defense  consists  of  the  Sec- 
retaries of  "War,  Na^7'.  Interior.  Agriculture.  Commerce  and 
Labor.  Of  the  Advisory  Commission,  on  which  I  have  the 
honor  to  serve,  representing  Engineering  and  Education,  those 
two  joint  sectors  brought  together  in  this  Society  for  the  Pro- 
motion of  engineering  education,  it  is  my  part  to  say  a  word, 
especially  as  the  duties  of  the  seven  members  of  the  Advisory 
Commission  have  been  stated  by  the  Council  as  those  of  "  the 
formulation  of  plans  and  giving  advice  and  council." 

It  would  be  difficult  indeed  to  get  a  more  direct  statement 
of  the  functions  of  a  consulting  engineer  than  is  given  by  these 
very  words. — "the  formulation  of  plans  and  the  giving  of  ad- 
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vice  and  counsel. ' '  What  is  the  task  of  the  consulting  engineer 
along  these  lines?  Primarily,  so  far  as  the  formulation  of 
plans  is  concerned,  the  consulting  engineer  has  long  served 
corporations  in  the  capacity  of  an  adviser  on  matters  of  im- 
portance ;  it  has  been  his  task  to  obtain,  to  order,  to  select,  and 
to  define  physical  factors  in  such  a  way,  that  they  may  serve 
as  the  basis  of  wise  decisions  in  respect  to  future  policies. 
Whether  or  not  labor  should  form  a  part  of  the  consulting  en- 
gineer's task  in  the  laying  out  of  plans,  is  still  somewhat  a 
matter  of  opinion,  but,  in  this  discussion.  I  am  limiting  myself 
to  the  physical  problems,  because  of  my  conviction  that,  in  any 
difference  of  opinion  between  capital  and  labor,  the  best  com- 
mon ground  on  which  they  may  come  together,  is.  found  in  the 
elimination  of  physical  obstacles  to  production. 

Corporations,  in  their  recognition  of  the  value  of  the  con- 
sulting or  advisory  factor,  are  far  more  long-sighted  than 
governments.  They  see  the  value  of  reasoning  from  the  kno\>T2 
to  the  unknown,  and  of  using  ordered,  tested,  and  selected 
facts  as  the  bases  of  policies  and  decisions. 

Democracies,  on  the  other  hand,  from  their  governmental 
side,  are  peculiarly  unwilling,  in  general,  to  face  the  facts  as 
a  consulting  engineer  is  obliged  to  face  them.  Their  decisions 
are.  as  a  result,  often  empirical,  based  upon  opportunism  or 
upon  pure  guess  work,  instead  of  upon  facts  selected,  ordered, 
and  arranged.  Perhaps  this  reluctance  arises  from  an  in- 
herited fear  to  trust  men  in  an  engineering  capacity,  just  as 
they  fear  to  trust  them  in  a  political  capacity,  as  evinced  by 
the  long  series  of  constitutional  checks  and  balances  existing 
in  the  state. 

One  of  the  greatest  of  American  statesmen  once  said  to  me : 
"There  is  no  greater  peril  to  the  democracy  than  the  fact 
that  comparatively  small  organized  minorities  are  able  to 
secure  the  enactment  of  laws  profoundly  affecting  large  unor- 
ganized majorities,  based  upon  theories  which  are  often  un- 
sound rather  than  upon  organized  and  tested  facts."  Later, 
one  of  our  greatest  diplomats  expressed  a  corresponding 
thought  in  these  words:  ''  My  greatest  fear  for  the  preservation 
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and  advancement  of  the  republic  is  that  not  even  the  present 
crises  and  the  stress  of  war  will  serve  to  give  to  the  Government 
a  comprehensive  and  continuing  policy  based  on  organized  and 
tested  fact  rather  than  on  theory.  Britain  is  far  more  likely 
than  we  are  to  persist  in  holding  to  a  comprehensive  and  con- 
tinuing programme  based  on  the  experience  of  the  war.  Many 
of  her  policies  to-day  go  back  to  the  time  of  Pitt  and  have  been 
steadily  advancing  since  that  day,  and  I  should  expect  to  see 
in  Britain  a  hundred  years  from  now.  policies  advancing 
which  were  founded  in  the  years  of  this  great  war.  But  with 
us  policies  are  disorganized.  With  every  change  of  adminis- 
tration, even  where  the  same  party  remains  in  power,  the  need 
for  a  comprehensive  and  continuous  policy  based  on  organized 
and  tested  fact  is  forgotten. 

It  is  on  the  work  of  the  consulting  engineer  in  obtaining 
organized  and  tested  facts  as  a  basis  for  comprehensive  and 
continuing  policies,  that  I  am  to  speak  to  you  today. 

War  is  a  stimulus  to  such  policies  as  cannot  long  be  resisted. 
Of  all  the  great  sectors  of  man's  activity,  war  appears  first  in 
the  mental,  breaking  down  prejudices  and  traditions,  instilling 
patriotism,  and  clarifying  disordered  concepts.  Under  con- 
ditions of  war,  there  is  a  tendency  to  banish  theoretical  con- 
cepts by  cold  facts,  and  to  test  everything  by  its  practicability. 
The  engineer  is  always  basing  his  decisions  upon  ivJiat  is,  whut 
ought  to  he,  and  wliat  can  he.'  He  brings  together  the  essential 
knowledge  of  a  situation,  carefully  separates  the  essential  from 
the  non-essential,  selects  from  that  essential  information  the 
best,  and  builds  up  ivhat  ought  to  he.  He  studies  those  condi- 
tions which  limit  him,  endeavors  to  find  substitute  factors  when 
existing  factors  are  ineffective  or  insufficient,  and  determines 
the  relation  of  what  ought  to  he  to  u-hat  can  he.  But  the  con- 
sulting engineer  holds  fast  to  one  principle.  He  is  convinced 
that  it  costs  less  to  make  mistakes  in  the  laboratory  than  in 
the  shop.  The  engineer  is  engaged,  in  the  words  of  the  old 
British  Institution  of  Civil  Engineers,  "in  directing  the  forces 
of  nature  to  the  use  of  man."  In  this  war.  all  the  technical 
knowledge  and  shop  practice  pf  the  engineer  should  be  turned 
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to  one  end  to  streugthen  production  and  quality  and  to  di- 
minish the  time  of  deliveries:  in  brief  to  produce  results. 

Let  us  stop  for  a  moment  to  consider  what  are  the  powers  of 
the  engineer.  The  great  task  before  him,  in  any  great  busi- 
ness, is  to  determine  the  answers  to  those  sweeping  and  em- 
bracing questions  of  what  is,  ichot  ought  to  he,  and  what  can 
he.  A  man,  to  attack  such  a  problem,  must  have  well  defined 
capacities  and  powers.  In  this  section  of  the  paper,  I  wish  to 
discuss  the  powers  which  the  consulting  engineer  has  at  hand 
to  determine  the  answers  to  those  three  questions,  as  he  ex- 
amines not  merely  the  whole  of  one  business,  but  the  whole  of 
a  nation's  business  allied  with  the  best  part  of  a  world,  in 
the  great  struggle  for  liberty.  The  consulting  engineer  is 
able  to  make  sound  judgments  and  to  increase  the  opportunity 
of  right  decisions  markedly  more  than  other  men,  because  he 
is  able  to  reason  from  the  known  to  the  unknown.  He  has  the 
knowledge  based  upon  toilsome  experiment,  upon  the  thought 
of  many  decades,  upon  the  fundamental  laws  of  physics,  chem- 
istry, and  biology,  and  of  the  applied  sciences  which  have  been 
developed  from  them — civil,  mechanical,  electrical,  and  mining 
engineering  and  the  branches  of  engineering  derived  from 
these.  It  is  in  his  knowledge  of  the  sources  of  physical  knowl- 
edge, not  merely  examined  as  Dr.  Johnson's  philosopher  ex- 
amined them,  but  tested  out  in  the  laboratory  as  well  as  in  the 
shop,  that  first  we  find  the  real  basis  of  the  engineer's  power. 
In  short,  it  is  the  duty  of  the  consulting  engineer  to  provide 
the  best  of  the  art,  and  to  indicate  where  research  is  needed 
when  existing  knowledge  is  insufficient  for  working  out  the 
necessary  details  of  a  plan,  and  to  secure  sufficient  foundation 
for  a  policy. 

Of  what  does  that  best  of  the  art  consist?  First,  it  con- 
sists of  acquaintance  with  written  knowledge.  To  the  layman, 
it  sometimes  seems  incredible  that  a  hundred  books  may  have 
been  written  by  men  studying  a  single  detail  of  mechanic  arts. 
From  such  ignorance  comes  the  painful  futility  of  men  en- 
deavoring to  do  over  again  tasks  which  have  been  proved  im- 
pos.sible  again  and  again  in  the  years  gone  by.    There  is  noth- 
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ing  in  which  Germany  has  excelled  more  than  in  her  habit  of 
saving  time  by  using  the  knowledge  already  accumulated. 
She  has  conserved  the  recorded  facts  in  pure  and  applied 
science,  and  has  made  them  available  for  the  trained  and  ex- 
perienced mind,  which  can  select  what  is  of  value  in  that 
written  knowledge,  coordinate  it,  and  make  it  effective. 

But  that  is  only  one  of  the  two  parts  of  the  best  of  the  art. 
The  other  part  is  that  which  is  held  in  the  minds  of  men,  and 
which  is  not  in  recorded  knowledge,  namely  accumulated  ex- 
perience. At  any  period,  a  very  great  part  of  the  knowledge 
of  any  art  or  any  science,  pure  or  applied,  is  in  the  minds  of 
the  men  who  are  practising  that  art  or  that  science.  Publica- 
tion comes  slowly  to  most  of  us,  and  much  of  the  best  of  any 
art  always  remains  unpublished  in  the  minds  of  those  prac- 
tising- wholly.  The  consulting  engineer  is  the  true  prag- 
matic philosopher,  unwilling  to  base  his  judgment  alone  on 
the  knowledge  of  the  present  day,  as  it  exists  in  books  and  in 
the  minds  of  men,  but  forever  comparing  it  to  that  which  is  in 
his  mind,  and  that  Avhich  has  oceured  in  his  experience. 

Constantly  answering  by  unequivocal  tests  the  question 
"will  it  work,"  the  engineer,  so  long  accustomed  to  analysis 
and  to  classification,  uses  to  a  remarkable  degree  the  mental 
processes  which  underlie  organization  and  classification.  He 
differs  in  his  mental  reactions  from  the  empirical  scientist. 
He  differs,  again,  from  the  political  economist  in  so  far  as  he 
is  always  dealing  with  both  the  abstract  and  the  concrete.  His 
problem  is  to  solve  a  difficulty  which  stands  in  the  way  of 
man 's  actual  advancement  in  the  practical  world.  From  these 
facts,  then,  it  is  apparent  that  he  is  equipped  mentally  by 
training  and  experience  to  think  from  the  known  to  the  un- 
known, and  to  use  his  past  experience  in  solving  present  dif- 
ficulties. 

All  engineering  problems  are  complex.  They  are  built  up 
of  many  different  branches  of  knowledge,  and  when  all  the 
written  and  unwritten  knowledge  has  been  selected,  and  the 
best  of  that  brought  to  bear  upon  the  question,  there  yet  re- 
mains the  necessity  of  coordinating  all  that  knowledge  and 
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bringing  it  to  bear  upon  the  point  at  issue.  That  is,  perhaps, 
the  highest  task  that  the  consulting  engineer  can  do.  Nor  is  it 
possible  for  any  man  other  than  a  consulting  engineer  to  do 
this.  You  cannot  turn  to  a  layman  and  say.  ''Here  is  a  brief 
which  you  are  to  argue  before  the  Supreme  Court  next  Thurs- 
day and  here  are  the  references."' — and  expect  a  successful 
case.  You  cannot  turn  to  a  grocer's  boy  and  say.  "Here  are 
the  instruments.  Operate  for  appendicitis  next  Tuesday.'' — 
and  expect  a  successful  operation.  It  is  no  more  possible  to 
assume  that  a  lawyer,  or  a  clerk  can  use  the  tools  of  pure  aud 
applied  science,  select  the  essential  parts  of  the  written  record 
of  science,  bring  together,  translate,  and  make  effective,  that 
knowledge  which  is  in  the  minds  of  the  trained  and  experi- 
enced engineer,  than  to  expect  marvels  of  operative  skill  of  the 
butcher  boy.  Only  when  the  fact  is  recognized  by  any  nation 
will  it  be  possible  to  obtain  production,  quality,  and  deliveries. 
— to  obtain  the  maximum  production  of  the  right  kind  in  the 
minimum  of  time,  wasting  no  minute  of  time  and  no  dollar 
of  money.  Xo  waste  seems  more  appalling  to  the  consulting 
engineer  than  that  which  arises  from  the  doing  over  again  of 
something  which  once  has  been  done  well,  or  the  making  of 
important  decisions  by  the  hit  or  miss  method  when  pure  and 
applied  science  have  already  defined  the  correct  procedure. 
There  is  one  other  factor  at  work  which  deserves  a  para- 
graph by  itself.  It  must  be  remembered  that  the  concept  of 
selective  values  marks  the  highest  point  of  education. — the 
power  to  choose  the  essential  from  the  non-essential,  the  power 
to  see  clearly  which  of  two  courses  will  produce  the  best  re- 
sult. That  power  the  great  lawyer  has  in  his  own  profession 
and  the  skillful  man  of  medicine  uses  in  his  diagnosis.  "VTe 
may  well  assume  for  our  own  great  profession  of  engineering 
an  equal  right  of  selection :  and  we  may.  therefore,  insist  that 
no  uninformed  layman  has  a  right  to  .set  his  judgment  against 
ours  when  a  professional  question  is  at  issue.  It  is  appalling 
that  the  ignorance  of  laymen  reaches  the  point  where  they 
attempt  to  lay  down  laws  which  concern  the  engineering  pro- 
fession without  knowledge  of  engineering  principles.     As  we 
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know  any  layman  may  state  a  theory,  but  let  him  once  try  to 
put  It  into  practise  without  knowledge,  and  the  whole  of  the 
structure  which  he  attempts  to  build  will  fall  into  ruins  Man- 
made  law,  unless  based  on  nature's  laws,  will  always  fail  It 
IS  at  this  point  that  I  beg  to  put  forward  the  word  that,  at  the 
present  crisis,  it  is  most  necessary  that  the  engineer  convince 
the  economist  that  he  must  do  what  the  engineer  is  always 
willing  to  do-submit  his  theory  to  the  test  of  fact  The  en- 
gineer is  always  a  pragmatic  philosopher,  but  too  many  econo- 
mists still  refuse  that  test. 

I  have  discussed  the  question  of  the  task  of  the  engineer  in 
bringing  together,  as  the  basis  of  the  formulation  of  plans  the 
best  of  the  art.     There  is,  in  reality,  quite  apart  from  this  in 
one  sense,  and  yet  closely  allied  to  it,  a  second  function,  and  a 
precedent  one  in  the  point  of  sequenee-the  definition  of  the 
question  to  be  asked.     Even  in  small  enterprises,  the  problems 
to  De  attacked  are  complex  to  a  great  degree.    As  any  business 
increases,  the  complexities  increase,  not  directly  but  in  multiple 
ratios.     The  problem  which  is  before  my  sector,  for  example 
consiaermg  the  entire  United  States  as  one  business  eno-a^ed 
m  pouring  all  the  material  to  the  line  of  war,-the  greatest 
problem  of  assembly  since  time  began,-is  one  which  cannot 
be  solved  except  by  the  scientific  processes  of  analysis   selec- 
tion   and  synthesis,  which  make  each  part  of  the  problem 
tractable  or  usable.     Any  specific  problem  involved  in  this 
greatest  of  all  problems  must  be  defined  in  a  fashion  conform- 
ing to  this.     The  necessity  for  exact  definition  of  a  problem 
IS  too  much  forgotten  today. 

Before  a  substance  can 'be  tested  in  the  laboratorv.  it  must 
be  a  substance  which  can  be  handled  by  the  instruments  of  the 
aboratory.  The  consulting  engineer  is  ever  working  in  the 
laboratory  of  the  mind,  and  in  the  laboratories  of  science  The 
need  of  making  sharp  boundaries  for  a  problem,  of  separating 
a  given  problem  into  parts  that  can  be  solved  bv  themselves 
and  yet  with  relation  to  the  other  parts  which  make  the 
Avhole,  IS  seldom  considered  by  the  layman ;  vet  every  pro- 
fessional man  who  has  liad  to  deal  with  complex  problems 
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of  this  sort  recosrnizes  the  many  facts  involved.  A  lawA'er  who 
is  endeavoring  to  defend  a  company,  a  doctor  who  is  struggling 
with  a  mixed  infection,  both  know  that  the  first  thing  to  do 
is  to  analyze  the  problem  into  its  parts,  to  sort  out  the  parts 
which  can  be  coordinated,  and  then  to  coordinate  them.  It  is 
impossible  to  solve  an  uncoordinated  problem;  yet  that  is 
what  governments  are  trying  to  do  all  over  the  world  today. 
They  strike  at  random,  and  sometimes  succeed,  but  more  often 
faiL  Xo  greater  lesson  of  the  need  for  coordination  and  for 
use  of  the  principles  of  analysis  and  of  synthesis  ever  existed 
than  now:  and  to  meet  this  need  great  advances  have  been 
made.  But  until  the  world  is  educated  to  the  prime  necessity 
for  the  action  of  the  trained  and  experienced  mind  upon  the 
problem,  true  success  will  not  come,  nor  will  we  be  ready  for 
that  great  period  which  will  follow  the  war. — a  period  in 
which  some  disorganization  will  be  inevitable  and  the  neces- 
sity for  order,  selection,  and  coordination,  great. 

To  summarize,  then,  there  are  two  great  functions  of  the 
consulting  engineer  in  the  work  of  the  organization  of  the 
nation.  First,  he  must  define  and  order  the  problem  so  that 
the  known  and  unknown  factors  may  be  separated  and  so  or- 
dered that  the  unknown  may  be  solved  by  the  aid  of  the  known, 
and  so  analyzed  that  it  may  be  solved  effectively.  Second,  on 
the  basis  of  his  own  training  and  experience,  he  must  bring 
the  best  of  written  knowledge  and  unrecorded  knowledge  in 
the  minds  of  men,  to  bear  upon  the  problem.  The  relation  of 
these  functions  of  the  engineer  to  the  other  great  functions  of 
the  government  may  become  clearer  in  the  light  of  the  fol- 
lowing paragraphs. 

Every  business  which  is  effectively  organized  comprises 
three  separate  parts:  the  purchasing  division,  the  operating 
division,  and  the  selling  division.  The  consulting  function  in 
a  properly  organized  business  acts  on  all  three  of  these  divi- 
sions. Grovernments  alone  organize  behind  the  immediate  line 
of  war  and  na\y  in  but  two  of  these  parts — purchasing  and 
operating.  In  most  ca-ses.  indeed,  the  operating  department 
goes  on  entirely  separately  from  the  function  of  purchasing, 
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because  governments  do  not  make  the  goods  they  buy.  It  is 
this  very  fact — that  governments  do  not  make  the  goods  they 
buy — which  gives  rise  to  one  of  the  most  serious  difficulties  in 
any  democracy.  Our  government,  for  example,  has  never 
been  put  to  the  sharp  test  of  competition.  It  has  never  had 
to  consider,  sufficiently,  the  way  in  which  things  are  made.  It 
has  never  been  thrown  against  that  major  problem  of  the  war, 
— the  obtaining  of  a  maximum  of  production  of  the  right  kind 
in  a  minimum  of  time.  The  government  buyers  have  simply 
bought  a  collar,  a  gun,  a  dish ;  and  had  them  delivered  the 
next  day  or  some  other  day.  They  have  never  really  visual- 
ized the  long  processes  which  go  on  before  the  finished  article 
is  ready  for  delivery  to  them.  As  a  result,  not  only  the  dif- 
ficulties but  even  the  language  of  the  engineer  and  manu- 
facturer is  little  known  to  them,  and  they  do  not  see  the  most 
essential  points  of  production.  They  see  production  only  as 
they  stand  and  buy  the  goods.  They  do  not  see  it  in  the  manu- 
factory. Production,  to  them,  is  measured  in  terms  of  a  requi- 
sition. 

One  of  the  great  tasks  of  the  consulting  engineer  in  the  pres- 
ent war  is  to  make  the  governmental  agencies  really  appreciate 
the  slow  processes  of  production,  and  to  aid  them  to  form 
their  plans  accordingly.  Until  that  is  done,  the  general  capac- 
ity of  the  engineering  profession  to  shorten  time  of  deliveries, 
to  get  more  and  more  effective  qualities,  and  to  increase  pro- 
duction, will  be  insufficient;  for  to  obtain  full  effectiveness  it 
is  necessary  to  have  the  hearty  and  comprehending  coopera- 
tion of  those  who  order.  The  prime  function  of  the  engineer 
is  to  keep  at  full  flow  the  river  of  production.  He  has  nothing 
to  do  immediately  with  the  determination  of  governmental 
prices  or  with  the  actual  giving  of  governmental  orders. 
Nothing  really  matters  except  the  getting  of  the  material  to 
the  men  at  the  front, — the  procuring  of  food,  clothing,  and 
shells  for  those  who  are  standing  between  us  and  destruction. 
There  must  be  a  mighty  river  of  production  flowing  to  those 
men  who  are  fighting  the  battles  of  the  country.  How  can  we 
6 


64  THE    ADVISORY    FUXCTIOX. 

make  that  river  broadest  and  deepest?  There  are  just  two 
wavs  which  come  first  and  foremost  to  ns  in  the  practice  of 
our  profession.  We  must  make  these  two  great  powers,  the 
determination  of  the  best  of  the  art,  and  the  definition  and 
classification  of  the  problem,  contribute  to  the  removal  of  the 
limiting  factors.,  and  to  the  proper  substitution  of  strong 
factors  for  weak. 

Recall  for  a  moment,  that  any  industry  may  be  divided  into 
three  great  sectors, — the  bringing  in  of  raw  materials,  the 
turning  of  raw  materials  into  finished  products,  and  the  send- 
ing of  the  finished  products  to  the  consumer.  Consider  the 
essential  work  of  the  consulting  engineer  in  the  determination 
of  limiting  factors.  In  an  order  of  a  thousand  parts,  perhaps 
a  certain  large  number  of  them  does  not  come  in  because  not 
enough  of  the  raw  materials  arrived;  a  second  lot  may  be 
limited  by  the  lack  of  machines  or  the  breaking  down  of 
machines;  and  a  third  lot  may  not  arrive  because  of  the  lack 
of  cars  to  get  the  material  to  the  consumer.  So.  out  of  your 
broad  river  of  a  thousand  at  the  beginning,  perhaps  a  hun- 
dred and  fifty  trickle  in  at  the  end.  It  is  in  the  treatment  of 
the  factors  which  limit  the  quality  and  quantity  of  necessary 
supplies,  that  comes  the  work  of  the  engineer.  The  raw  ma- 
terials must  be  sufficient  in  quantity  and  right  in  quality ;  the 
machines  must  be  complete  and  running ;  the  ears  must  be  of 
the  right  size,  and  they  must  be  sufficient  in  number.  It  is  a 
case  of  qualitative  and  quantitative  analysis  and  of  qualita- 
tive and  quantitative  s^^lthesis. 

In  conclusion,  let  me  repeat  that  the  task  of  the  consulting 
engineer  is  the  application,  within  the  shortest  possible  time, 
of  the  recorded  and  unrecorded  work  of  the  most  effective 
minds  of  the  nation  to  each  problem :  the  determination  and 
definition  of  the  problem;  the  making  and  defining  of  the 
bases  for  decisions :  the  bringing  together,  in  the  most  effective 
form,  of  knowledge  that  has  proved  that  it  will  work  in  the 
shop ;  and  lastly,  the  application  of  the  principal  that  technical 
theories  must  be  worked  out  through  laboratory  and  shop  prac- 
tice.   In  the  end,  the  consulting  engineer  exists  to  bring  order 
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into  industry  wherever  chaos  exists  and  to  organize  a  disor- 
ganized nation  for  the  most  effective  conduct  of  a  world  war. 

Advisory  Function  Function  of  Administrative         Function  of  Adminis- 

Decision  of  Policy  trative  Action 


CENTRALIZED   DECISION           ^ 

'PHYSICAL  FACTS)             ^'^'J/f, 

y 

CONSULTING   ENGIflEE^^-'^--^^^'^^ 
DECENTRALIZED   INFORMATION       "~~iiv^ 

^—- ^^ 

^ 

;\^                  INSPECTOR 

(LABOR)                           ^^i^^' 

\ 

\., 

THE  GOVERNMENT'S  NEED  OF  MEN. 

BY  GEORGE  OTIS  SMITH, 
Director,   U.   S.   Geological  Survey. 

I  understand  that  I  am  recognized  for  a  few  seconds  to 
make  an  appeal  to  vou  for  help.  Since  early  in  March,  the 
United  States  Geological  Surv-ey  has  been  under  orders  of 
the  War  Department  for  military  surveys.  Our  topographers 
have  been  doing  that  work  where  and  how  the  General  Staff 
has  asked  to  have  it  done.  The  result  is  that  our  men  are  all 
engaged  on  "War  Department  work,  and  we  need  more  men. 

About  one  hundred  of  our  men  have  been  commissioned  as 
resei^ve  ofl&cers  of  the  Engineer  Corps,  and  forty-five  of  them 
have  been  called  to  active  duty  and  ordered  by  the  Secretary 
of  War  to  report  to  the  Geological  Survey  to  carry  on  these 
military  surveys.  So  we  have  a  combination  of  the  military" 
and  the  civil  organizations,  and  we  trust  that  we  are  doing 
effective  work  under  such  a  cooperative  system. 

"We  need  more  men  for  this  reason :  There  is  more  work 
in  this  country  to  be  done  than  we  have  men  to  do  at  the 
present  time,  and  we  are  also  having  our  men  called  for 
service  on  the  other  side  of  the  Atlantic.  Fourteen  of  our 
men  are  soon  to  leave  for  active  duty  in  France  on  special 
service.  To  meet  this  deficiency  we  are  starting  a  summer 
school  for  topographical  engineers,  and  we  need  to  have 
candidates  present  themselves  for  intensive  training,  only  a 
few  weeks  of  intensive  training,  and  then  they  will  be  put 
into  the  field  along  the  Atlantic  Coast  or  down  on  the 
Mexican  border  or  on  the  Pacific  Coast  and  work  into  our 
organization  in  that  method.  They  need  to  be  men  with 
some  civil  engineering  training.  We  have  all  of  the  ap- 
plicants that  we  need  for  positions  as  rodmen  and  recorders, 
but  we  need  instrument  men. 

66 
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If  there  are,  among  your  recent  graduates  or  among  your 
undergraduates,  men  of  the  type  that  wish  to  become  topo- 
graphical engineers  or  wish  to  serve  their  country  in  this  way, 
now  is  their  opportunity  to  do  some  effective  work  just  where 
it  is  most  needed.  Possibly  General  Black,  under  whom  we 
are  working,  and  in  cooperation  with  whom  we  are  work- 
ing, may  have  indicated  the  country's  need  of  this  type  of 
work.  I  feel  that  the  need  of  men  of  this  type  to  go  with 
our  army  in  France  will  become  greater  and  greater  as  the 
time  passes,  and  so  we  make  this  appeal.  We  are  organizing 
this  summer  school,  taking  practically  every  applicant  of  the 
right  type  that  comes  to  us,  and  as  soon  as  the  man  is  suffi- 
ciently trained  putting  him  right  into  the  field;  and  in  the 
course  of  six  months  he  may  be  available  for  examination  and 
entrance  into  the  engineer  corps,  the  Reserve  Officers'  Corps 
of  Engineers ;  and  thus  he  may  have  the  opportunity  to  choose 
between  continued  work  in  this  country  or  service  abroad. 

We  feel  that  we  are  very  much  in  need  of  men.  If  each 
one  of  you  gentlemen  will  get  us  in  touch  with  one  or  more 
candidates,  so  far  as  topographical  mapping  is  concerned,  the 
country  is  safe. 

I  have  just  a  few  copies  of  a  circular  letter  which  was  pre- 
pared to  send  out  to  such  candidates,  and  I  will  leave  these 
here,  and  any  of  you  may  get  them.  It  is  not  a  matter  that 
we  can  publish  abroad,  because  these  are  select  men  that  we 
are  asking  to  come  into  our  service,  men  who  have  come  not 
for  the  sake  of  the  seventy-five  or  one  hundred  dollars  a 
month,  which  is  a  small  entrance  salary  for  engineers  in 
these  times,  but  men  who,  from  love  of  the  work  or  for 
patriotic  reasons,  are  willing  to  take  part  of  their  compensa- 
tion in  that  kind  of  currency. 


PRESIDENTIAL  ADDRESS. 
OUR  PATRIOTIC  DUTY. 

BY  GEORGE  R.  CHATBURX. 

Professor  and  Head,  Department  of  Applied  Mechanics  and  Machine  De- 
sign, University  of  Nebraska.     President  of  the  Society  for 
the  Promotion  of  Engineering  Education. 

No  one  regrets  more  than  the  officers  of  the  Society  that 
the  exigencies  of  the  times  demanded  a  change  in  the  general 
order  of  business  this  year.  In  fact  we  had  practically 
finished  our  preparations  for  the  meeting  at  Evanston  prior 
to  the  declaration  of  war.  Arrangements  for  the  housing 
and  caring  for  the  members  were  well  under  way  in  charge 
of  Director  Hayford  and  a  local  committee.  The  general 
character  of  the  program  had  been  outlined.  The  Society 
committees  during  the  past  year  have  been  hard  at  work  and 
several  would  have  made  fijial  reports.  Dr.  Mann's  great 
work  and  the  discussion  thereon  would  have  consumed  at 
least  two  half  day  periods.  Therefore  the  officers  regret 
that  such  valuable  work  had  to  be  put  over  until  some  future 
meeting. 

There  came  to  us  many  requests  for  an  abandonment  of 
the  meeting  altogether  this  year.  After  due  consideration 
the  matter  was  put  to  a  vote  of  the  Council.  This  resulted 
overwhelmingly  in  favor  of  a  changed  program,  one  pertain- 
ing to  the  proper  relations  of  the  technical  schools  to  the 
government  during  the  present  crisis.  The  discussions  upon 
varying  phases  of  this  subject  during  the  past  two  days  you 
have  heard,  and  these.  I  doubt  not,  will  prove  beneficial  to 
the  technical  schools  and  they  in  turn  will  react  favorably 
to  the  government. 

We  would  like  to  have  retained  the  meeting  in  the  middle 
west,  not  only  because  that  region  gave  birth  to  the  Society 
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itself  and  it  would  be  fitting  to  hold  the  twenty-fifth  annual 
meeting  there,  but  because  it  has  rightly  been  the  policy  to 
pass  the  benefits  of  our  Society  around  among  the  several 
sections  of  the  country.  However,  here  again  the  exigencies 
of  the  times  demanded  that  the  meeting  be  held  in  proximity 
to  those  who  were  working  out  the  measures  for  the  success- 
ful prosecution  of  the  war.  We  could  not  expect  them  to 
leave  their  work  for  two  or  three  days,  whereas  if  we  came 
to  Washington  we  might  hope  for  an  hour  or  two  of  the 
time  of  several  persons  in  authority  covering  many  branches 
of  governmental  service. 

The  Public  Schools  axd  Patriotism. 

In  the  language  of  ex-President  Cleveland,  ''a  condition 
confronts  us,  not  a  theory."  It  is  the  duty  of  every  citizen 
of  the  United  States  to  show  his  loyalty  and  patriotism  by 
deeds  as  well  as  words.  Following  the  flag  implies  more  than 
a  display  on  the  radiator  of  an  automobile.  Every  person 
should  "do  his  bit.''  This  includes  every  honest  organiza- 
tion, public  and  private.  Our  public  schools  have  in  the 
past  inculcated  patriotism  in  the  rising  generation.  That 
these  lessons  have  had  their  effect  is  evident  now  that  many 
young  men  with  teutonic  names  are  rallying  to  our  flag,  are 
at  the  present  time  working  hard  not  only  with  native  sons 
but  with  the  sons  and  grandsons  of  American  Kevolutionary 
families. 

Herein  has  gone  astray  one  of  the  guesses  of  the  enemy, 
that  our  teutonic  citizens  with  their  children  would  prove 
more  loyal  to  the  "fatherland"  than  to  democratic  America. 
The  lessons  of  patriotism  the  children  brought  home  from  the 
school  were  communicated  to  their  parents  and  penetrated 
deep,  so  that  only  a  moiety  of  our  foreign  born  element  may 
be  classed  as  enemies.  Thus  have  the  public  schools  in  this 
great  melting  pot  of  the  world  been  the  conservators  of 
liberty.  In  them  we  learned  to  hate  autocracy  and  sub- 
jection and  to  love  democracy  and  freedom.  In  my  boyhood 
days  no  country  was  so  generally  hated  by  the  school  children 
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as  England.  "We  had  read  in  the  Declaration  of  Independ- 
ence that  kingship  had  in  many  ways  t^Tannized  over  the 
colonies,  and  we  rejoiced  when  in  our  school  histories  we  came 
to  a  battle  which  was  in  any  way  favorable  to  the  Americans 
and  unfavorable  to  the  British.  We  hated  them  all  the  more 
when  we  learned  they  had  employed  the  bloodthirsty  pro- 
pensities of  the  Hessians,  hired  butchers  from  Germany. 
How  delighted  we  were  when  we  learned  of  the  defeat  of  these 
Hessians  by  Washington  at  Trenton.  As  his  victory  put  new 
life  into  the  soldiers  and  kindled  the  fires  of  patriotism  among 
the  discouraged  American  citizens,  so  reading  the  stories  of 
such  acts  sent  the  red  blood  coursing  through  the  veins  of 
the  little  soldiers  of  the  school  room,  building  them  into 
patriotic  citizens  of  a  national  republic. 

Liberty  the  Birthright  of  our  Country. 

Our  country  has  from  its  very  inception  been  on  the  side 
of  liberty.  The  voices  of  liberty  loving  colonies  thundered  in 
their  assemblies;  they  denounced  taxation  without  repre- 
sentation; they  refused  to  use  taxed  goods;  they  declared 
themselves  independent  of  foreign  rule ;  they  armed  to  protect 
what  they  considered  the  rights  of  free  man ;  they  resisted 
invasion  and  opened  war  for  independence  at  Lexington; 
they  went  barefoot  and  hungry  through  the  black  hour  at 
Valley  Forge ;  and  they  emerged  in  the  glorious  dawn  at 
Yorktown.  Hence  came  forth  a  nation  having  liberty  for  its 
watchword. 

Almost  immediately  the  new  and  struggling  nation  helped 
to  clear  the  seas  of  Barbary  pirates,  and  soon  again  the  free- 
dom of  the  ocean  was  strenuously  maintained.  The  principle 
of  personal  liberty,  the  right  of  any  man  to  ally  himself  with 
any  nation  through  the  act  of  naturalization  and  thereafter 
be  not  subject  to  impressment  by  the  mother  country,  was 
thoroughly  threshed  out  in  the  war  of  1812.  The  shackles 
fell  from  millions  of  slaves  at  the  close  of  our  great  civil  war. 
And  it  has  been  no  uncommon  thing  for  the  United  States  to 
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help  in  various  ways  the  peoples  of  smaller  countries  strug- 
gling for  liberty. 

The  state  of  mind  of  the  American  people  from  the  \evy 
beginning,  therefore,  has  ever  been  for  freedom :  freedom  of 
person,  freedom  of  thought,  freedom  of  speech.  And  now, 
when  a  great  and  powerful  nation  has  by  coercion  allied  itself 
to  several  other  nations  and  forced  a  catacysm  of  brutal 
savage  war  upon  the  world,  for  the  purely  selfish  reason  of 
securing  ' '  a  place  in  the  sun ' ' ;  has  contrary  to  the  principles 
of  international  law  overrun  weaker  nations  in  order  to  strike 
down  a  democratic  ideal;  has  committed  atrocities  more 
brutal,  more  damnable,  more  hellish  than  the  world  ever 
before  witnessed ;  has  endeavored  to  dictate  to  us  when,  where 
and  how  we  shall  sail  our  vessels  on  the  high  seas;  has  with- 
out a  blush  of  shame  used  our  own  capital  while  our  guest  as 
a  base  for  treachery  and  underhanded  conspiracy  against  us ; 
when,  after  long  waiting  and  patient  forbearance,  all  peace- 
ful means  seem  to  have  failed  and  our  nation  has  once  more 
taken  up  the  sword  in  defense  of  freedom  and  justice,  it  is 
but  right  and  proper  that  every  resource  of  this  nation  should 
be  mobilized  that  democracy,  personal  liberty  and  justice 
may  be  perpetuated. 

Autocracy  or  Democracy. 

Two  antagonistic  ideas  are  fighting  for  supremacy.  Shall 
autocracy  or  democracy  rule?  Our  President  and  Congress 
saw  clearly  that  should  the  votaries  of  autocracy,  the  Hohen- 
zollerns,  and  Hapsburgs  and  their  satellites,  win  against 
England,  France  and  their  allies,  the  United  States  would  be 
compelled  to  fight  alone  for  its  existence.  The  declaration  of 
war  was  inevitable.  The  United  States,  the  oldest  democracy 
and  the  greatest  champion  of  the  democratic  form  of  govern- 
ment, was  to  be  the  last  enemy  of  absolutism  to  be  conquered. 
The  fight  is  not  new;  it  has  been  going  on  since  before  the 
signing  of  the  Declaration  of  Independence.  The  Hohen- 
zoUerns  are  the  last  important  ardent  supporters  of  the 
' '  divine  right  of  kings. ' '     For  years  they  have  been  preparing 
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for  the  cmip  which  was  to  revivify  that  principle.  Bismarck, 
who  was  nurtured  in  that  state  of  mind  formulated  by  Fred- 
erick the  Great  and  carefully  cultivated  by  his  successors,  the 
aggrandizement  of  Prussia,  concretely  stated  in  the  national 
song  by  the  phrase,  ''Deutschland  liber  alles,  iiber  alles  in  der 
welt,"  had  this  in  mind  when,  some  fifty  years  ago  while  our 
nation  was  humanely  setting  free  a  race  of  slaves,  he  was 
binding  together  with  bonds  of  iron  under  one  autocratic 
control  the  principalities  of  Germany.  He  and  those  who 
succeeded  him  constantly  had  in  mind  the  Prussianizing  of 
the  world  just  as  they  had  Prussianized  the  small  neighboring 
states.  They  trumped  up  excuses  to  use  force  where  no  ap- 
parent reason  existed  to  compel  the  principalities  to  come 
under  their  sway.  They  stole  Alsace  and  Lorraine  and  col- 
lected without  mercy  a  bankrupting  indemnity  from  weak- 
ened France.  They  saved  this  indemnity  and  added  to  it  all 
possible  resources  to  turn  toward  that  day  when  the  serpent  of 
autocracy  should  consider  it  propitious  to  strike  its  deadly 
fangs  into  the  heart  of  democracy.  This  is  why  when  an 
excuse  came  through  the  pistol  shot  of  a  mentally  deranged 
Serbian  student.  Germany  declared  war  against  Russia  but 
turned  right  about  face  in  the  opposite  direction  and  with  her 
diabolically  efficient  army  immediately  overran  unoffending 
Belgium  and  struck  deeply  and  hard  at  Democratic  France. 
This  is  why  now  she  is  not  only  willing  but  anxious  to  con- 
elude  a  separate  peace  with  the  veiy  country'  which  she  claims 
started  the  war;  a  peace  without  indemnity.,  loss  of  territory 
or  punishment  to  that  country-,  but  at  the  same  time  holds 
out  to  her  deluded  tax-burdened  star%'ing  citizens  the  plea 
that  the  great  American  democratic  nation  will  in  the  end 
have  to  pay  the  entire  war  expense. 

German  Culture  Dissemixated. 

But  you  may  say,  had  not  Germany  done  much  for  human- 
ity? had  she  not  become  a  leader  in  education,  in  .science,  in 
industry  ?  were  not  her  methods  of  government  especially  effi- 
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cient?  We  admit  that  such  was  the  case,  and  had  Germany 
been  content  with  promulgating  the  arts  of  peace  her  influ- 
ence would  soon  have  been  world  wide,  her  "place  in  the  sun" 
was  all  but  gained.  It  had  come  to  the  point  that  hardly 
could  one  hold  a  professorship  in  an  American  university 
without  a  degree  from  Germany.  German  culture  was  being 
disseminated  at  a  very  rapid  pace  throughout  the  civilized 
world.  The  school  master  was  doing  for  Germany  what  all 
the  Krupps  in  the  realm  of  satan  himself  will  be  unable  to 
do.  But  now,  after  the  grim  spectacle  of  what  German  kultur 
really  is,  there  is  bound  to  be  a  reaction.  German  ideals 
will  no  longer  be  our  ideals,  German  thought  will  no  longer 
be  our  thought;  conscience  and  moral  ethics  will  supplant 
mere  efficiency  and  greed,  and  the  spirit  of  liberty,  of  action 
and  thought,  of  justice  and  humanity  to  all,  will  once  more 
permeate  our  schools. 

There  is  Something  for  Technical  Schools  to  Do. 

Nearly  ten  millions  of  our  young  men  in  the  very  prime  of 
manhood  have  been  registered  for  potential  service,  and  from 
these  will  soon  be  selected  an  army  who  go  as  a  sacrifice  that 
the  rest  of  us  may  live  in  freedom.  Now,  my  contention  is, 
that  it  is  not  fair  to  these  young  men  to  ask  them  to  work  and 
sweat  like  slaves ;  to  suffer  agonies  on  the  battle  field,  to  eke 
out  miserable  existences,  maimed  and  crippled,  through  future 
years;  and  very  many  of  them  to  offer  up  life  itself,  that  we 
may  sit  in  smug  contentment  at  home.  Of  course  we  have 
invested  some  of  our  savings  in  Liberty  Bonds,  we  may  even 
have  donated  a  moiety  to  the  Eed  Cross  and  the  Y.  M.  C.  A., 
that  is  not  enough.  After  the  discussions  of  the  past  two 
days  it  is  not  necessary  for  me  here  to  review  in  detail  what 
the  schools  may  do.  Preparedness,  the  husbanding  and  con- 
serving of  all  our  resources  in  men  and  materials,  is  an  abso- 
lute necessity.  The  farms  and  industries  are  rapidly  being 
mobilized.  The  fact  that  technically  trained  men  are  being 
searched  out  by  the  government  proves  the  great  need  of  such 
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persons.  Engineering,  chemistry-  and  agriculture  are  assum- 
ing leading  places.  The  farms  are  being  called  into  their 
highest  state  of  cultivation  to  supply  foodstuffs.  Manu- 
facturing chemists  are  busy  making  explosives,  medicines, 
antiseptics  and  industrial  chemicals.  The  engineer  must  de- 
vise means  of  transporting  the  raw  materials  to  the  mills  and 
factories,  and  from  them  in  turn  to  the  place  of  use.  Tools, 
machinery  and  equipment  must  be  supplied  with  the  same 
certainty,  regularity  and  constancy  as  guns  and  shells.  Not 
only  are  engineers  needed  here  at  home  but  on  the  field  of 
battle.  There  are  military-  roads  to  build,  rivers  and  gullies 
to  bridge,  field  fortifications  and  trenches  to  lay  out  and  con- 
struct, siege  equipment  to  set  and  operate,  water  supply  and 
sanitation  to  provide,  communication  by  telephone,  telegraph, 
wireless  and  aircraft  to  maintain,  and  hundreds  of  other 
things  to  look  after.  These  must  be  done  in  a  quick  and  effi- 
cient manner,  requiring  the  best  efforts  of  thorough  training 
and  highest  intelligence.  In  war  time,  also,  demolition  is 
quite  as  necessary  as  construction,  and  requires  a  high  degree 
of  skill  to  do  it  effectively  so  that  it  will  retard  the  progress 
of  the  enemy  and  at  the  same  time  do  as  little  damage  as 
possible  to  the  future  occupation  and  use  of  the  eountiy. 

Ten  million  men  have  registered  for  conscription.  It  is 
estimated  that  of  these  not  to  exceed  70,000  are  technically 
trained.  The  supply  of  trained  men  is  hardly  sufficient  in 
times  of  peace,  and  certain  in  periods  of  war,  when  many  are 
taken  for  unusual  activities,  there  is  greater  need.  Should 
the  war  continue  two  or  more  years  the  supply  can  only  be 
maintained  by  the  utmost  efforts  of  the  engineering  and 
technical  colleges.  The  number  of  technical  graduates  each 
year  is  not  in  excess  of  7,000.  Just  how  many  of  the  70.000 
within  the  prescribed  age  of  conscription  will  be  taken  into 
the  service  of  course  is  not  known,  but  for  the  sake  of  argu- 
ment suppose  all  were  so  drawn,  an  annual  death  rate  of 
100  per  thousand  would  completely  exhaust  the  supply  and 
leave  none  whatever  to  fill  the  demands  of  the  industrial 
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world.     The  mortality  of  those  actually  engaged  in  the  pres- 
ent war  has  exceeded  100  per  thousand.^ 

This  would  indicate  a  casualty  rate  considerably  greater 
than  100  per  thousand  per  annum,  for  if  the  whole  326,000 
had  been  in  the  service  the  whole  period,  of  course  they  were 
not,  the  rate  would  be  107.  In  some  sections  the  rate  is  prac- 
tically 100  per  cent,  per  annum.  Of  the  first  10,000  picked 
troops  sent  from  Canada,  it  has  been  stated  that  only  12  were 
in  service  the  first  of  this  year.  Also  a  small  British  posses- 
sion agreed  to  keep  in  the  field  200  men.  In  less  than  three 
years  they  had  sent  a  total  of  more  than  600. 

If  we  are  to  judge  by  the  history  of  the  Canadian  and 
English   schools  during  the   past  three  years,   unless   every 
effort  is  made  by  the  schools  themselves  and  by  all  govern- 
ment agencies  interested,  there  is  bound  to  be  a  felling  off  in 
attendance  and  graduates.     A  sane  view  of  the  situation  de- 
mands that  this  be  not  allowed  but  that  our  technical  schools 
be  not  only  continued  but  speeded  to  their  utmost.     Place  no 
hindrance  in  the  way  of  those  students  and  young  instructors 
who  feel  a  call  to  the  service.     Let  them  enlist ;  urge  them  to 
enlist.     But  we  who  are  older,  beyond  the  age  when  we  can 
be  of  efficient  service  in  the  army,  may  show  our  patriotism 
by  remaining  in  our  present  positions  and  intensively  prepar- 
ing those  who  are  physically  capable.     It  is  our  duty  to  do 
everything  we  can  to  expedite  peace,  to  "make  the  world  safe 
for  democracy."     We  must  hope  for  the  best  but  prepare  for 
the  worst.     We  have  been  talking  for  two  days  on  what  can 
be  done  by  the  schools  to  aid.     We  should  not  hesitate  to  carry 
these  ideas  home  and  put  them  into  practice.     Some  may  say 
the  war  will  be  short  and  hence  hesitate  to  make  any  changrs 
in  the  curriculum.     But  let  us  by  all  means  make  the  changes, 
then  if  the  war  proves  to  be  short,  change  back  again.     People 

1 1  have  these  figures  from  Mr.  H.  W.  Noble,  Nebraska  General  Agent 
of  the  New  England  Mutual  Life  Insurance  Company: 

'Canadian    troops    enlisted 326  000 

Killed,    wounded    and    missing 87  OOO 

Period   considered  in  years,   about 2* 
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in  Other  lines  of  business  are  not  hide-bound  and  conservative 
that  they  will  not  make  changes.  Ninety  per  cent,  of  Ne- 
braska's wheat  crop  this  year  was  winter  killed.  Instead  of 
equalling  last  year's  yield  of  66.000.000  there  will  be  a  scarce 
6.000.000  bushels.  Because  the  farmers  received  a  good  price 
for  the  last  year's  crop  and  could  have  easily  lived  through 
this  year,  was  that  any  good  reason  why  they  should  sit  idly 
down  and  let  the  land  lie  fallow  ?  Instead,  they  have  planted 
these  fields  to  corn,  oats,  beans  and  potatoes,  and  the  usual 
quantity  of  foodstuffs  will  be  produced.  We  may  have  to 
live  on  com  pone  instead  of  white  bread  but  there  will  be 
plenty.  Should  not  we.  then,  who  under  the  law  are.  on  ac- 
count of  age  limitations,  exempt  from  conscription,  do  our  bit 
in  an  extraordinary  way  if  necessary  even  as  the  farmers? 

Deutsche  Gebiete. 

1  spoke  awhile  ago  about  the  craze  to  secure  for  instructors 
in  the  universities  those  who  had  received  German  degrees.  I 
am  glad  to  say  that  this  is  not  so  great  in  the  engineering  col- 
leges as  in  the  others,  but  perhaps  the  tendency  has  been  too 
great  even  there.  We  are  apt  to  give  too  great  credit  to  the 
longheadedness  of  the  Germans.  But  I  am  inclined  to  think 
that  the  spreading  of  German  influence  through  the  schools 
was  truly  intentional  on  the  part  of  those  in  authority  in  Ger- 
many. Owen  Wister-  quotes  from  a  letter  of  a  German  tutor 
as  follows : 

"Individual  life  has  become  worthless;  even  the  uneducated 
men  feel  that  something  greater  than  individual  happiness  is 
at  stake,  and  the  educated  know  that  it  is  the  culture  of 
Europe.  By  her  shameless  lies  and  cold-blooded  hypocricy 
England  has  forfeited  her  claim  to  the  title  of  a  country  of 
culture.  France  has  passed  her  prime  am-way,  your  country 
is  too  far  behind  in  its  development,  the  other  countries  are 
too  small  to  carry  on  the  heritage  of  Greek  culture  and  Chris- 
tian faith — the  two  main  components  of  every  higher  culture 

2  "The  Pentecost  of  Calamity,"  by  Owen  Wister,  The  Maemillan  Co., 
New  York. 
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today ;  so  we  have  to  do  it,  and  we  shall  do  it — even  if  we  and 
millions  more  of  us  should  have  to  die. ' ' 

Wister's  comment  is,  ''A  cultivated  student,  a  noble  nature, 
a  character  of  promise,*  Prussianized,  with  millions  like  him, 
into  a  gibbering  maniac,  and  fleeing  into  a  caldron  of  blood !  ' ' 

If  Germany's  system  of  education  could  thus  transform 
into  ''gibbering  maniacs"  her  own  sons,  the  autocracy  might 
well  reason  that  the  germs  would  inoculate  with  the  same 
malady  our  youth  who  came  there  to  study  in  her  universities. 

It  may  be  argued  that  this  is  a  sporadic  case.  Let  us  quote 
once  more  from  the  same  work  of  Wister.  This  time  it  is  a 
letter  from  an  American  parent  living  in  Berlin  who  placed 
his  children  in  a  school  there : 

"The  text-books  were  unique.  I  suppose  there  was  not  in 
any  book  of  physics  or  chemistry  that  they  studied  an  admis- 
sion that  a  citizen  of  some  other  country  had  taken  any  for- 
ward step ;  every  step  was  by  some  line  of  argument  assigned 
to  a  German.  As  you  might  expect  the  history  of  the  modern 
world  is  the  work  of  German  heroes.  The  oddest  example, 
however,  was  the  geography  used  by  Katherine.  (His  daugh- 
ter, aged,  thirteen.)  This  contained  maps  indicating  the 
Deutsche  Gebiete  (the  German  "spheres  of  influence"  in  other 
lands)  in  striking  colors.  In  North  and  South  America,  in- 
cluding the  United  States  and  Canada,  there  are  said  to  be 
three  classes  of  inhabitants — negroes,  Indians  and  Germans. 
For  the  United  States  there  is  a  black  belt  for  negroes  and  a 
middle  west  section  for  Indians  but  the  rest  is  Deutsche  Ge- 
biete. Canada  is  occupied  mainly  by  Indians.  The  matter 
was  brought  to  my  attention  because  one  of  Katherine 's  girl 
friends  asked  her  whether  she  was  of  negro  or  Indian  blood ; 
and  when  she  replied  she  was  neither,  her  friend  pointed  out 
that  this  was  impossible  for  she  surely  was  not  German. ' ' 

Mr.  William  Archer  has  compiled  a  volume  to  which  he  gives 
the  name  "Gems  of  German  Thought,"  which  is  made  up  of 
quotations  from  books  and  pamphlets  by  German  writers  of 
prominence  and  shows  conclusively  that  the  idea  that  Ger- 
many is  the  greatest,  most  intelligent  and  wisest  of  all  nations, 
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has  fully  permeated  the  entire  nation.  Mr.  Archer  states  in 
the  preface  that  he  "doubts  whether  the  literature  of  the 
world  can  show  a  parallel  to  the  amazing  outburst  of  tribal 
arrogance,  unrestrained  and  unashanied,"  of  which  his  book 
contains  "but  a  few  scattered  specimens."  According  to  these 
writers  it  is  the  divine  mission  of  Germany  to  dominate  the 
entire  world.    We  have  time  for  only  a  few  short  quotations : 

"It  is  no  foolish  overvaluation  of  ourselves,  no  aggressive 
arrogance,  no  want  of  humility,  when  we  more  and  more  let 
Bismarck's  faith  prevail  within  us,  that  God  has  taken  the 
German  nation  under  His  special  care,  or,  in  any  case  has  some 
special  purpose  in  view  for  it."  "On  the  German  God,"  by 
Pastor  W.  Lehman. 

"We  hope  that  a  great  mission  will  be  allotted  to  us  Ger- 
mans .  .  .  and  this  German  mission  is :  to  look  after  the 
world."    Pastor  G.  Traub,  "Der  Krieg  un  de  Seele." 

""We  want  to  become  a  world  people.  Let  us  remind  our- 
selves that  the  belief  in  our  mission  as  a  world  people  has 
arisen  from  our  originally  purely  spiritual  impulse  to  absorb 
the  world  into  ourselves."  Prof.  F.  Meinecke,  "The  German 
Uprising  of  1914." 

These  are  but  the  echoings  of  the  great  war  writers  of  Ger- 
many. The  Superman  of  Nietzsche  is  the  German  as  he  sees 
himself.  Beruhardi's  arguments  in  favor  of  war  are  state- 
ments of  how  this  Superman  is  to  prove  his  superiority. 
Treitschke  implies  that  a  state  must  either  rule  or  be  ruled, 
therefore  Germany  must  be  the  ruler  of  the  world. 

Not  content  with  propagating  German  kultur  through  the 
media  of  their  own  schools  the  Germans  have  formed  alliances, 
clubs  and  societies  in  the  United  States  and  through  their 
political  influence  compelled  the  teaching  of  the  German  lan- 
guage in  the  grammar  grades  of  the  common  schools.  The 
German  education  has  been  such  that  it  has  led  its  devotees  to 
believe  that  it  is  the  best  in  the  world,  that  German  civilization 
is  the  highest,  that  German  culture  is  the  finest ;  it  has  led  to 
an  overestimated  belief  in  her  own  greatness  and  a  contempt 
for  the  rest  of  mankind.     The  Prussianizing  of  the  world  is 
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the  all  important  thing;  everything  else  must  be  submerged 
to  that  one  idea.  Treaties  are  but  "scraps  of  paper.""  inter- 
national law  mere  formalities  to  be  broken  at  the  demand  of 
German  interests :  the  violation  of  a  small  nation 's  neutrality 
and  the  practical  enslavement  of  her  people  are  but  means  to 
what  she  thinks  to  be  a  justifiable  end.  I  call  upon  the  school 
men  to  denounce  such  a  propaganda. 

Not  All  Germaxs  Disloyal  to  America. 

I  do  not  wish  it  to  be  inferred  that  I  believe  all  Germans 
beset  with  the  Hohenzollern  ideals.  I  know  many  native  Ger- 
mans who  are  loyal  Americans ;  many  of  them,  and  many  more 
who  are  the  sons  of  native  Germans,  will  gladly  take  up  arms 
in  defense  of  democracy ;  many  men  who  have  received  a  Ger- 
man education  see  through  and  condemn  the  conceit  of  Prus- 
sianism.  Those  in  authority  in  Germany  could  not  believe  it 
possible  for  the  German-American  to  be  anything  but  wholly 
German  at  the  last  extremity.  It  was  freely  predicted  that  in 
case  of  war  they  would  refuse  to  bear  arms,  they  would  resist 
to  the  point  of  disrupting  the  government.  They  thought  the 
German  alliances  had  set  up  little  Germanics  in  the  United 
States  and  would,  rather  than  fight  the  fatherland,  raise  up 
governments  of  their  own.  Now  that  it  has  come  to  a  show 
down  and  thousands  of  Germans,  native  and  sons  of  natives, 
have  not  asked  exemption  from  conscription,  they  are  begin- 
ning to  see.  but  their  befogged  eyes  do  not  yet  penetrate  to 
the  truth.  The  semi-official  Cologne  Gazette  declares  the  Ger- 
man-Americans to  be  their  "best  allies*'  and  constitute  a 
"sounding  board"'  for  the  German  cause  in  America.  It 
further  adds : 

"...  our  compatriots  have  hitherto  not  pursued  a  policy 
of  political  separation.  They  therefore  do  not  constitute  any 
national  group  of  their  own  in  the  political  life  of  the  union, 
which  is  not  a  constellation  of  nationalities.  Their  direct  in- 
fluence, on  the  other  hand,  is  all  the  greater,  inasmuch  as  all 
classes,   professions,   political   circles   and   other   sections   of 
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American  society  are  permeated  to  the  highest  degree  with 
German-Americans.  They  inject  into  American  public  opin- 
ion an  element  of  restraint  and  circumspection  which  already 
has  often  been  the  cause  of  embarrassment  to  Herr  Wilson  and 
his  English  friends.  We  may  be  certain  that  they  also  at  this 
hour  are  at  their  post." 

Our  Duty  Is  to  Teach  True  Democracy. 

I  presume  the  flocking  of  young  men  to  German  universities, 
the  eagerness  with  which  we  have  employed  German  graduates 
in  our  best  colleges,  and  the  boldness  with  which  these  people 
heretofore  have  advocated  and  defended  German  ideals,  has 
had  much  to  do  with  solidifying  the  idea  in  the  minds  of  the 
autocracy  that  German  kultur  permeates  "all  classes,  pro- 
fessions, political  circles  and  other  sections  of  American  so- 
ciety." Shall  we  not,  fellow  teachers,  disabuse  their  minds 
of  these  false  notions  ?  Ought  we  not,  rather,  to  teach  our  stu- 
dents that  the  two  extremes  of  political  government,  anarchy 
and  autocracy,  are  both  bad,  and  that  the  golden  mean  is  true 
democracy?  May  we  not  define  true  democracy  as  a  repub- 
lican form  of  government  which  partakes  of  anarchy  only  so 
far  as  to  allow  individualism  free  expression  with  the  under- 
standing that  always  the  majority  shall  rule ;  which  partakes 
of  autocracy  only  so  much  as  will  insure  the  rule  of  the  ma- 
jority and  efficient  administration?  May  we  not  teach  every 
young  person  who  comes  under  our  influence  the  symbolism 
of  our  flag  which  stands  for  true  democracy,  which  is  no 
respecter  of  persons,  protecting  all  and  giving  to  all,  no  matter 
from  what  land  they  may  come,  equal  rights  and  the  privilege 
of  sharing  with  us  in  our  boundless  opportunities.  In  return 
for  this  protection  and  freedom,  gratitude  and  common  decency 
demand  loyalty  to  our  country  and  to  our  flag.  It  is  a  vicious 
pup  that  bites  the  hand  that  feeds  him.  And  those  at  the  head 
of  our  public  and  semi-public  schools,  colleges  and  universities 
can  do  no  more  patriotic  service  than  deny  employment  to  any 
\\ho  hereafter  parade  German  culture  above  American. 
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I  ean  close  no  better  than  by  quoting  an  exalted  tribute  to 
ilie  flag,  v.iitten  by  Dr.  Hartley  B.  Alexander,  one  of  my  con- 
irei  OS  in  the  University  of  Nebraska.^ 

Liberty. 

Thou  flag  of  my  countrv — 

Thou  banner  of  my  native  land — 

Thou  Stars  and  Stripes  of  mine  America — 

Hail,  hail,  hail!     Forever,  hail! 

I  behold  thee,  and  my  heart  leaps  high. 
Greeting  thy  rushing  waves  with  answering  wave 
Of  blood  resurgent,  till  my  body  rings 
With  the  clear  hymn  of  liberty  and  thee, 
Flag,  flag  of  my  country. 

Conceived  thou  were  in  peril, 

Painted  in  hour  of  war, 

And  thy  reddened  stripes  furrow  thy  field  of  white 

As  war 's  red  share  furrows  the  white  of  peace, 

Telling  what  men  have  dared  and  done  for  liberty! 

Conceived  thou  wert  in  peril,  and  in  hope. 
And  all  thy  blue — star-spangled  like  the  skies — 
Sings  of  the  watches  of  the  night 
That  men  have  kept  in  love  of  thee. 
In  love  of  thee  and  of  the  emulous  stars 
Which  send  hope 's  answer  back  from  heaven. 

Concord  and  Trenton,  Orleans  and  Gettysburg, 

How  many  fields  have  seen  thy  tattered  folds 

Wave  the  last  triumph  to  the  eyes  of  men 

^Vho  sang  their  death-song  to  thee! 

On  how  many  seas 

Have  tall  ships  borne  thee  at  the  peak 

Mid  thundering  guns  and  wild  careen 

Of  fire  less  ruddy  than  men 's  fiery  hearts ! 

Thou  flag  of  my  Country, 

Men  have  died  for  thee! 

With  cheers  on  their  lips  and  gladness  in  their  souls. 

With  faith  in  thee  and  me! 

3  From  the  1917  Pageant  of  Lincoln  commemorating  the  semi-cen- 
tennial of  Nebraska,  words  by  Hartley  B.  Alexander.  Copyrighted. 
Used  by  permission. 
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O  save  me  to  thee! 

Be  thou  mine  and  mj  country  "s  prayer — 

Into  my  life  let  thy  bright  image  burn 

Like  purifying  flame,  like  tempering  steel, 

Like   heaven's   night,   star-glorious  I 

Make  thou  my  spirit  clean, 

Clean  in  the  love  of  liberty  and  thee, 

Uncleft  in  truth  and  loyalty  I 

Let  thine  ensanguined  stripes — 

Like  th'  ensanguined  stripes  on  Christ's  white  body- 
Bid  me  be  noble  ever! 
Let  all  the  •^vatching  stars 
Of  vigilant  heaven  shine 

From  thy  clear  blue  on  me,  and  in  me  find 
Such  constancy  to  thee  as  heaven 's  is 
In  all  her  constant  stars! 

O  flag  of  my  Country, 

Be  for  me  the  purge  that  shall  bear  far — 

Yea.  in  my  blood  if  need  be — 

All  deed,  all  thought,  all  love. 

That  measures  not  thine  honor  and  thy  troth! 

Make  thou  of  me  a  blade  of  strength. 

A  fortress  stone,  a  staff 

To  raise  thee,  raise  thee,  ever  I 

Let  not  nobility 

Perish  from  America  I 

Flag.  Flag  of  my  Country! 


THE  BUREAU  OF  STANDARDS. 

BY  S.  W.  STRATTON, 
Director,  Bureau  of  Standards. 

After  listening  to  the  very  admirable  speech  of  the  Secre- 
tary of  War,  I  do  not  feel  at  all  competent  to  measure  up  to 
his  standard. 

I  appreciate  the  fact  that  all  of  you  are  interested  in  the 
questions  pertaining  to  standardization.  Some  of  you  are 
familiar  with  the  work  of  the  Bureau  of  Standards  and  a 
great  many  are  not.  The  term  ''standards"  has  come  to  mean 
very  much  more  than  it  did  formerly.  For  example,  standards 
of  measurements  now  involve  not  only  standards  of  length, 
capacity  and  so  on,  but  the  standards  of  electrical  measure- 
ments, heat  measurements,  optical  measurements,  and  stand- 
ards of  all  physical  quantities  that  are  to  be  measured.  Today 
this  necessitates  the  maintenance  of  physical  and  chemical 
laboratories  equipped  with  facilities  of  all  kinds  and  cover- 
ing the  widest  range.  Take,  for  example,  the  measurement  of 
temperature  alone.  This  necessitates  the  production  of  the 
highest  as  well  as  the  lowest  temperatures,  and  all  of  the  prob- 
lems that  involves.  It  necessitates  the  examination  and  testing 
of  all  of  the  instruments  by  which  temperatures  are  measured, 
whether  it  be  for  the  measurement  of  the  highest  or  the  lowest 
temperatures. 

However,  these  are  just  the  beginning  of  standards.  We 
have  another  class  of  standards  known  as  physical  constants, 
as  engineers  know  that  in  all  sorts  of  computations  it  is  neces- 
sary to  have  authoritative  values  of  these  constants,  such  as 
the  mechanical  equivalent  of  heat,  the  latent  heat  and  specific 
heats  substances.  Many  of  these  have  been  determined  long 
ago  at  a  time  when  facilities  available  were  inadequate,  and 
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must  be  redetermined  with  modern  facilities  and  a  precision 
that  is  now  demanded  by  the  engineer.  It  is  a  mistake  to 
assume  that  the  engineer  is  to  be  satisfied  with  approximate 
measurements,  and  fairly  good  data.  The  demands  of  the  en- 
gineer are  for  the  utmost  precision.  The  bureau  has  recently 
finished  a  series  of  investigations  for  the  refrigeration  engi- 
neer. It  extended  over  a  period  of  five  years  or  more  and 
meant  the  measurement  of  most  of  the  physical  constants  in- 
volved. 

No  more  difiicult  problems  have  presented  themselves  to  the 
bureau  or  to  any  physical  laboratory  than  these  measurements 
in  heat.  The  refrigeration  engineers  were  not  satisfied  with 
mere  approximate  values,  they  wanted  the  values  to  the  utmost 
degree  of  precision  attainable  within  reason,  and  have  said. 
"If  we  do  not  want  the  full  value,  we  can  cut  it  off,  but  if  you 
make  approximate  measurements  we  can  never  pass  to  precise 
measurements. ' '  That  may  be  taken  as  an  example.  Physical 
constants  are  standards  in  every  sense  of  the  word,  as  much 
as  standards  of  measurements.    They  are  standard  values. 

Then  again  there  are  standards  of  quality.  We  are  familiar 
with  the  standard  of  quality  as  a  specification.  A  great  deal 
of  work  has  been  done  by  manufacturers  and  engineers  getting 
together  and  agreeing  as  to  specifications.  But  in  formulating 
these  standards  of  quality  or  specifications,  many  questions 
arise  as  to  what  shall  or  shall  not  be  allowed,  and  these  ques- 
tions often  involve  the  most  serious  scientific  investigations. 
We  are  often  brought  face  to  face  with  these  imperfect  specifi- 
cations. The  bureau  serves  as  a  testing  laboratory  for  many 
government  purchases,  and  that  gives  ample  opportunity  for 
coming  in  contact  with  these  specifications  and  finding  out 
where  they  should  be  improved. 

The  bureau  cooperates  with  engineering  societies,  especially 
with  industrial  organizations,  in  bringing  these  various  inter- 
ests together.  In  this  problem  of  the  standardization  of  qual- 
ity, these  vacant  spots,  as  it  were,  weaknesses  in  the  specifica- 
tions, are  brought  to  the  surface — these  difficult  questions 
give  to  the  bureau  suggestions  as  to  what  lines  of  work  to  pur- 
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sue.  In  other  words,  we  endeavor  to  fill  in  the  gaps,  not  to 
repeat  nor  to  do  work  over  again,  nor  to  do  unnecessary  work, 
but  to  secure  the  experimental  data  necessary  in  improving 
the  standard. 

Passing  on  from  these  standards  of  quality,  with  which  you 
are  familiar,  there  is  another  class  of  standards.  We  speak 
of  them  as  the  standards  of  performance.  In  the  purchase  of 
machinery  or  instruments  and  devices  of  all  kinds — it  does  not 
matter  whether  it  is  an  electrometer,  a  dynamo  or  a  telescope 
—it  is  necessary  in  drawing  the  specifications,  as  we  call  it,  to 
state  the  performance  required  of  that  instrument  or  device. 
We  still  call  it  a  specification  in  ordinary  terms,  but  it  is  a 
standard  of  performance,  a  precise  statement  of  the  perform- 
ance of  that  machine,  instrument  or  device,  as  well  as  a  descrip- 
tion of  the  methods  by  which  this  performance  shall  be  meas- 
ured. It  is  .just  as  important  that  we  should  have  a  clear, 
clean-cut  definition  of  the  standard  of  performance  and  the 
method  of  measuring  it,  as  it  is  that  we  shall  have  standard 
weights  and  yardsticks,  if  we  are  to  have  agreement  between 
the  manufacturer  and  the  user  of  these  devices. 

There  is  yet  another  form  of  standards  where  uniformity  is 
desired — standards  of  practice.  In  the  early  days  of  elec- 
tricity it  was  of  no  consequence  whatever  if  the  ground  was 
used  for  the  return  part  of  the  circuit ;  but  at  the  present  time, 
with  the  enormous  development  in  the  use  of  electricity,  it  is 
not  to  be  thought  of  in  all  cases.  The  use  of  the  ground  as  a 
return  current  must  be  regulated.  It  must  be  used  under  cer- 
tain conditions.  In  the  case  of  the  telephone,  we  have  in  many 
cases  wires  overhead.  Along  comes  long-distance  electrical 
power  transmission  with  its  high  potential  current,  with  the 
wires  overhead,  and  there  arises  disputes  in  a  great  many 
states  and  cities  as  to  which  set  of  wires  has  the  right  of  way. 
Again,  city  officials,  state  officials,  public  service  commissions, 
and  other  bodies  who  have  charge  of  the  regulating  of  these 
things,  find  it  necessary  to  incorporate  scientific  definitions. 
The  laws  of  the  country,  whether  they  be  national,  state  or 
municipal,  are  full  of  the  most  absurd  kinds  of  definitions  of 
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scientific  matters.  Not  long  ago  a  locomotive  in  going  from 
Xew  York  to  Chicago,  if  it  should  make  a  continuous  trip, 
would  have  to  adjust  its  headlight  to  suit  the  laws  of  each  of 
the  states  through  which  it  goes.  There  are  many  regulatory 
laws  in  the  various  states  in  which  we  find  these  discrepancies, 
because  the  people  charged  with  the  enacting  of  the  legislation 
or  the  regulations  are  not  familiar  with  the  scientific  matters 
involved. 

We  speak  of  these  as  standards  of  practice,  and  the  ques- 
tion is,  what  is  to  be  the  standard  of  practice  in  each  of  these 
cases,  which  is  scientific  to  begin  with,  which  is  fair  and  just 
to  the  operating  company  on  the  one  side  and  to  the  public  on 
the  other?    There  are  thousands  of  such  cases. 

These  are  but  additional  cases  to  illustrate  the  fact  that  the 
terms  ''standardization"  and  "standards"  involve  a  great  deal 
more  than  they  used  to.  "Standardization"  involves  ques- 
tions in  all  the  branches  of  physics  and  chemistry,  as  well  as 
other  branches  of  science — but  especially  physics  and  chem- 
istry ;  it  involves  also  the  closest  working  relation  between  the 
scientist  and  the  manufacturer  or  the  engineer. 

It  is  to  be  regretted  that  the  average  manufacturer  holds 
aloof  from  scientific  work.  I  have  often  said  that  if  called 
upon  to  name  the  most  important  part  of  the  work  at  the 
Bureau  of  Standards,  I  would  say  that  it  is  the  bringing  to- 
gether of  the  manufacturer  and  the  scientist,  the  introduction 
of  real  scientific  work  into  the  industries — I  am  using  the  term 
"industries"  in  a  broad  sense,  involving  engineering  as  well. 
There  is  not  a  single  case  of  these  standards  that  is  not  in- 
volved in  the  industries  somewhere.  No  one  is  more  interested 
in  the  standardization  of  the  quality  of  material  than  the  one 
who  makes  that  material.  The  bureau  may  be  undertaking 
investigations  to  determine  why  a  cement  fails :  engineers  have 
been  content  for  many  years  to  say  that  cement  shall  pass  cer- 
tain specifications;  if  it  does  not.  it  is  thrown  out  and  re- 
jected, that  is  all  there  is  to  it.  What  we  really  ought  to  know 
is  why  the  cement  failed ;  the  underlying  physical  or  chemical 
principles  involved,  in  order  that  we  may  tell  the  mills  how 
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to  make  better  cement.  That  is  true  of  all  the  different  kinds 
of  materials. 

These  standards  are  not  all  set  up  arbitrarily.  Indeed,  very 
few  of  them  are.  I  have  often  felt  that  the  bureau  was  to  be 
congratulated  in  having  no  police  duties.  The  Bureau  of 
Standards  has  not  a  single  such  duty.  Standardization  is  usu- 
ally accomplished  by  bringing  together  typical  users  and 
manufacturers.  It  is  the  user  of  an  article  or  a  machine  that 
knows  what  is  wanted  or  when  materials  fail  and  very  often 
their  statements  lead  to  the  bringing  together  of  the  manu- 
facturer and  the  user.  When  the  bureau  finds  that  there  is 
need  for  standardization  in  any  of  the  lines  that  I  have  men- 
tioned, a  number  of  interested  people  are  brought  together, 
typical  users,  typical  manufacturers  or  typical  engineers,  as 
the  case  may  be.  At  such  discussions  several  things  are 
brought  out.  We  are  especially  concerned  in  those  things 
which  need  scientific  investigation,  those  things  connected  with 
standardization  which  must  be  based  upon  scientific  data.  If 
such  data  exist  somewhere,  we  will  get  them.  If  not.  we  will 
undertake  the  investigations  necessary  to  produce  them.  The 
outcome  is  generally  an  agreement  upon  the  part  of  all  the 
parties  interested,  and  when  the  parties  interested  have  been 
heard  in  the  establishment  of  the  standard,  there  is  little  need 
of  a  law  to  enforce  it.  It  is  done  by  common  consent,  and 
there  is  seldom  any  ditfieulty. 

You  will  be  interested  to  know  of  a  case  that  came  up  this 
morning,  just  before  coming  to  this  meeting.  I  am  going  to 
mention  that  case  because  it  is  rather  different  from  those 
which  come  up  ordinarily,  because  you  would  say  it  is  foreign 
to  the  work  of  the  Bureau  of  Standards.  It  is  the  stand- 
ardization of  shoe  lasts. 

This  is  a  new  subject.  It  came  up  this  morning,  and  the 
program  was  tentatively  laid  out.  A  representative  of  one  of 
the  largest  shoe  manufacturers  in  the  country  came  to  the 
bureau,  representing  ten  or  twelve  large  shoe  factories,  stating 
the  necessity  for  the  standardization  of  shoe  sizes.  I  replied, 
"We  know  of  the  necessity  for  the  standardization  of  shoe 
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lasts,  since  the  subject  has  come  up  several  times.  But  we  are 
not  experts  in  the  making  of  shoes,  in  the  making  of  lasts  or 
in  the  examination  of  feet.  We  are  not  experts,  but  we  can 
bring  together  the  manufacturers  of  shoes,,  the  manufacturers 
of  lasts,  the  people  who  are  dealing  with  the  public  and  the 
representatives  of  the  army  and  navy  who  are  large  purchasers 
of  shoes.  "We  will  discuss  the  subject,  and  in  the  end  they 
will  agree  among  themselves,  first,  whether  we  ought  to  have  a 
standard,  and  second,  what  the  standard  ought  to  be.  If  it  is 
agreed  that  there  ought  to  be  a  standard  and  what  it  ought  to 
be,  then  the  bureau  can  help  in  putting  that  into  a  concrete, 
scientific  form.  In  prescribing  the  definitions  and  in  promul- 
gating this  standard,  we  will  assist  in  every  way  to  pre- 
serve the  standards  if  they  are  of  a  nature  to  be  preserved, 
and  so  on;  but  the  function  of  the  bureau  is  to  help  you  to 
help  yourselves,  and  not  to  do  it  for  you. ' ' 

This  is  rather  an  extreme  case,  but  it  represents  the  situa- 
tion as  we  have  frequently  to  meet  it.  It  is  not  the  function 
of  the  bureau  to  arbitrarily  establish  these  standards,  but.  first 
of  all,  to  bring  together  the  people  who  are  in  a  position  to 
establish  them,  and  by  bringing  together  the  best  knowledge  of 
all  concerned,  to  produce  something  good,  something  that  they 
can  all  agree  to.  In  this  of  course  we  have  the  assistance  of 
engineering  societies,  of  industrial  organizations,  technical 
societies,  and  the  public.  Many  of  them  meet  at  the  bureau 
during  the  year. 

TTe  have  perhaps  many  such  conferences  at  the  bureau.  A 
month  or  two  ago  we  had  a  conference  of  textile  representa- 
tives; very  little  has  been  done  in  the  standardization  of  tex- 
tiles. You  who  are  accustomed  to  look  at  things  in  a  scientific 
way  would  be  surprised  at  the  condition  we  sometimes  find 
standardization  in  some  of  the  industries.  There  is  little 
uniformity  in  textile  testing.  There  is  need  of  scientific  work 
in  the  textile  industries,  but  throughout  the  country  they  are 
awakening  to  the  value  of  these  things  and  the  greatest  interest 
is  displayed  by  the  industries  in  the  utilization  of  scientific 
work. 
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The  bureau  has  been  very  much  interested  in  another 
matter;  and  that  is  the  introduction  of  our  own  materials 
where  foreign  materials  were  formerly  used.  The  bureau  has 
done  a  great  deal  along  this  line,  but  at  the  outbreak  of  the 
war  more  of  this  work  was  thrown  upon  us  and  in  two  or 
three  years  more  than  we  normally  would  have  in  ten  years. 
TVe  have  been  brought  face  to  face  with  many  cases  of  this 
kind.  For  example,  in  the  metal  industries,  many  of  the 
crucibles  used  were  made  of  a  foreign  clay,  a  foreign  graphite. 
Think  of  the  conditions  that  existed  when  those  materials  were 
cut  off.  Fortunately,  the  bureau  had  been  examining  these 
refractory  materials — a  most  important  subject,  because  they 
enter  into  so  many  different  lines  of  industry. 

It  came  up  first  from  the  standardization  of  certain  prod- 
ucts for  the  government  ser^dce.  We  handled  that  in  the  way 
I  have  spoken  of.  It  pointed  to  the  fact  that  there  was  no 
uniformity  in  the  specification  of  these  materials,  and  that  the 
quality  of  many  was  poor,  and  so  our  ceramic  department 
started  to  work  examining  refractories  from  aU  over  the  coun- 
try, and  it  found  that  by  certain  mixtures  we  could  compound 
a  refractory  clay  which  was  even  better  than  the  foreign  prod- 
uct. There  remained  then  the  problem  of  getting  the  manu- 
facturer to  use  these  clays.  They  often  follow  the  path  of 
least  resistance,  and  in  this  case,  one  of  the  largest  manu- 
facturers would  pay  no  attention  whatever  to  the  fact  that 
we  could  get  American  clays  until  a  year  after  the  war  broke 
out.  He  stated  in  his  letter  that  they  had  had  a  year's  supply 
on  hand,  but  that  it  was  exhausted. 

"We  are  just  at  present  very  much  concerned  in  regard  to 
optical  glass.  All  of  the  glass  from  which  our  optical  in- 
struments, including  gunsights  and  periscopes  and  such,  were 
made  from  imported  glass.  No  other  industry  has  been  so 
much  in  the  hands  of  a  few  workmen,  who  cover  the  whole 
process  in  a  cloud  of  secrecy,  as  this  industry-  has  been.  Even 
in  the  old  countries  the  processes  have  been  in  the  hands  of 
a  few  people,  handed  down  from  father  to  son  for  many 
years,   and  not  made  public.     It  became   apparent  that  we 


90  THE    BUREAU    OF    STAXDAEDS. 

would  have  to  go  into  the  technique  of  the  making  of  optical 
glass,  and  learn  how  it  was  actually  made  in  the  factory, 
before  we  could  help  our  own  industries.  The  war  broke  out 
and  cut  off  the  supply  of  foreign  glass  even  before  we  were 
thoroughly  prepared  in  this  line,  and  now  every  effort  is 
being  made  by  the  Bureau  of  Standards  and  by  two  or  three 
manufacturing  plants  to  produce  optical  glass  with  consider- 
able success.  It  will  not  be  very  long  before  these  industries 
will  turn  it  out.  But  think  of  the  condition  we  were  found 
in  simply  because  we  were  importing  all  this  material  from 
foreign  countries.  That  is  only  one  of  perhaps  a  hundred 
cases,  that  I  could  mention. 

The  present  war  has  taught  us  many  very  valuable  lessons, 
and  none  are  more  valuable  than  that  we  must  develop  and 
depend  upon  our  own  resources  as  much  as  possible.  It  is 
through  the  bureau's  work  in  its  standardization  of  all 
these  materials  that  it  became  familiar  with  the  materials. 
You  can  not  separate  the  two ;  you  can  not  separate  the 
standardization  of  material  from  its  manufacture.  The 
bureau  has  been  of  the  greatest  assistance  to  manufacturers  in 
this  time  of  need  in  the  adaptation  of  our  own  materials  and 
in  using  them  to  a  better  advantage.  They  often  make  the 
mistake  of  thinking  that  when  the  foreign  thing  is  gone,  some 
new  material  of  our  own  can  replace  it  under  the  same  con- 
ditions. It  took  years  of  practice  to  find  out  how  to  treat 
the  foreign  materials,  and  it  is  going  to  take  some  time  to  find 
out  how  to  use  the  new  ones.  They  often  need  a  different 
treatment  altogether,  but  in  the  end  it  may  turn  out,  if 
handled  properly,  a  better  material,  and  it  would  surprise 
you  to  know  what  progress  has  been  made  by  the  industries 
in  the  last  two  years  in  the  introduction  of  our  own  materials 
and  the  cutting  off  of  those  things  that  we  thought  must  ab.so- 
lutely  come  from  abroad. 

There  is  just  one  other  point  I  wish  to  make,  and  that  is 
that  we  meet  from  day  to  day  a  condition  which  you  have 
long  known,  and  that  is  the  necessity  for  breaking  down  the 
hard  and  fast  lines  between  scientific  work  and  engineering. 
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Some  engineering'  practice  is  scientific  work  of  the  highest 
order.  There  is  really  not  much  difference.  "We  are  glad  to 
find  out  that  the  engineering  educators  throughout  the  country 
are  appreciating  more  and  more  the  value  of  instruction  in 
investigational  work.  Not  so  very  long  ago  it  was  impossible 
to  find  a  graduate  engineer  who  had  any  idea  of  how  to 
undertake  an  investigation,  how  to  do  original  work,  but  it 
is  the  most  valuable  thing  that  he  gets  in  school.  Today  it 
is  quite  different.  Nearly  all  of  the  educational  institutions 
are  looking  toward  engineering  investigation,  which  is  noth- 
ing more  than  a  particular  kind  of  physics  and  chemistry,  a 
little  different  application  of  it.  I  believe  that  this  training 
in  research,  or  the  ability  to  do  research  and  to  undertake 
an  investigation  is  just  exactly  what  the  engineer  needs,  we 
need  more  of  it  at  the  bureau,  therefore  anything  that  you 
do  to  help  us  to  secure  men  trained  as  investigatoi*s  will  be 
of  the  greatest  assistance,  not  only  to  the  Bureau  of  Stand- 
.  ards,  but  to  many  government  bureaus  engaged  in  scientific 
work.  On  the  other  hand,  if  there  is  an^i:hing  that  the 
bureau  can  do  to  assist  you  in  your  work  of  instruction,  please 
call  upon  us.  I  believe  we  can  provide  you  with  much  valu- 
able information  as  to  the  ciuestions  relating  to  materials, 
and  especially  in  the  providing  the  calibration  of  instru- 
ments needed  in  laboratory  work  or  investigations — the 
bureau  will  be  delighted  to  cooperate  with  you.  I  hope  that 
a  much  closer  relationship  may  be  brought  about  between 
engineering  institutions,  the  engineering  work  of  the  various 
educational  institutions,  and  the  scientific  work  of  the  govern- 
ment, especially  the  Bureau  of  Standards. 
I  thank  you  very  much,  gentlemen  I 
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BY  HON.  PHTLANDEE  P.  CLAXTOX,, 
U.  S.  Commissioner  of  Education. 

I  had  not  expected  to  have  the  honor  and  pleasure  of  speak- 
ing to  you.  I  detailed  for  this  duty  Dr.  Capen,  specialist  in 
higher  education  in  the  Bureau  of  Education.  I  think  he  has 
been  with  you.  I  came  in  only  that  I  might  hear,  for  a  few 
moments,  your  discussions.  I  wish  to  express  my  regret  that 
I  can  not  be  with  you  through  all  your  meetings.  I  can  only 
say  to  you  that  whatever  the  Bureau  of  Education  can  do  in 
any  way  to  facilitate  your  work,  to  help  forward  the  great 
cause  of  education  in  engineering,  it  will  do  gladly.  It  is  your 
agent  and  your  servant  for  that  purpose. 

Just  now.  our  attention  is  called  with  emphasis  to  the  im- 
portance of  engineering  education  in  its  broadest  sense.  Prob- 
ably mo.st  of  you  have  read  the  book  "Eclipse  of  Empire," 
written  by  Dr.  H.  B.  Gray,  an  English  schoolmaster.  Though 
on  so  dull  a  subject  as  the  importance  of  technical  education, 
this  book  has  been  one  of  the  "best  sellers"  in  England,  more 
than  100,000  copies  having  been  sold.  I  am  told,  since  its  pub- 
lication last  fall.  In  this  book,  the  author  calls  attention  to 
the  fact  that,  reduced  to  the  same  basis  of  population.  Swit- 
zerland would  have  three  hundred  chemists.  Germany  two 
hundred  and  fifty,  France  seven  and  England  six — forty-two 
times  as  many  for  Germany  as  for  England  in  proportion  to 
population — and  he  contends  that  this  is  one  of  the  serious 
difficulties  England  is  facing  just  now. 

When  we  entered  into  the  war.  the  first  demand  made  of  us 
was  for  several  thousand  skilled  men  to  go  to  England  and 
France,  to  repair  and  rebuild  their  railroads.  Following 
quickly  upon  this,  we  were  told  that  Russia  would  need  several 
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thousand  more.  The  number  of  thousands  we  shall  have  to 
send  to  these  countries  and  to  Italy  we  do  not  yet  know. 
Before  the  war  is  over,  if  the  war  should  be  long,  we  shall 
have  need  for  large  numbers  of  engineers  in  this  country  to 
repair  our  railroads  and  other  means  of  transportation,  which 
will  be  taxed  during  the  war  as  never  before.  The  present 
supply  will  soon  be  absorbed  and  there  will  be  a  demand  for 
every  trained  man  in  any  phase  of  engineering  that  can  be 
turned  out  by  all  our  colleges,  universities  and  schools  of  tech- 
nology. 

I  was  delighted  to  hear  the  answer  to  the  first  question  that 
I  heard  as  I  came  in  as  to  what  would  be  the  policy  in  regard 
to  men  in  institutions  preparing  for  this  particular  kind  of 
service — to  hear  the  answer  that  because  of  the  very  great 
need  of  the  service  which  they  were  rendering  or  preparing  to 
render,  they  should  stay  at  their  post  and  not  go  into  active 
service  at  the  front.  The  time  has  come  when  wars  are  not 
won  by  brute  force,  and  they  are  not  won  by  mere  physical 
bravery  and  gallantry.  There  is  no  longer  the  charge  on 
horseback,  and  it  is  no  longer  the  schemer  who  can  plan  this 
or  that  maneuver;  but  wars  must  be  won  by  scientific  knowl- 
edge, by  technical  skill.  It  is  largely  a  matter  of  engineering 
as  well  as  a  matter  of  the  production  of  food  and  of  the  means 
of  warfare. 

When  the  war  is  over  there  will  come  to  this  country  such 
a  demand  for  men  of  scientific  knowledge  and  technical  skill, 
for  engineers,  if  you  please,  as  never  came  to  any  country  at 
any  time  before  in  the  history  of  the  world.  China  and  Russia 
are  just  entering,  no  doubt,  upon  periods  of  large  and  long- 
continuing  development.  One  third  of  all  the  population  of 
the  world  lives  in  these  new  republics;  their  territory  is  ex- 
tensive ;  and  their  resources  are  large  and  varied. 

Wlien  the  war  is  over  all  European  countries  will  be  ex- 
hausted. They  must  be  reconstructed  and  rebuilt.  We  shall 
find  ourselves  the  leading  nation  of  the  world  in  industries 
and  commerce.  With  more  wealth  than  any  other  nation, 
leadership  which  would  otherwise  have  come  to  us  gradually 
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will  have  been  thrust  upon  ns  suddenly  because  of  the  world 
war.  For  the  rebuilding  of  the  world  there  will  be  need  for 
scientific  knowledge  and  technical  skill  to  a  degree  not  yet 
attained  by  any  people.  Our  own  country  is  the  only  one  that 
can  hope  to  furnish  the  trained  men  for  this  work.  There  is 
one  other,  possibly,  and  that  is  Japan.  The  colleges  and  uni- 
versities of  Europe  are  practically  empty  now.  Some  daj'S 
ago  I  talked  with  Dr.  Parkin,  who  has  charge  of  the  Rhodes 
Scholarships  and  he  told  me  that  at  Oxford  this  year  they  have 
three  hundred  and  fifty  undergraduate  students  as  compared 
with  thirty-five  hundred  in  the  years  before  the  war ;  and  this 
same  ratio  holds  throughout  the  colleges,  universities  and  tech- 
nical schools  of  England. 

The  conditions  are  no  better,  probably  not  so  good,  in 
France.  And  the  same  is  true  in  greater  or  less  degree  of  all 
European  countries  engaged  in  the  war.  For  three  years  their 
colleges  have  been  practically  empty.  For  years  after  the  war 
they  will  be  comparatively  so.  Their  younger  professors  are 
on  the  firing  lines,  dying  in  the  trenches.  Large  numbers  of 
their  recent  graduates  are  going  the  same  way. 

We  are  the  only  country  that  has  entered  the  war  in  that 
deliberate  way  that  makes  it  possible  to  plan  for  the  future. 
France  had  to  rush  into  it  overnight.  England  had  to  gather 
volunteers  from  all  possible  sources  and  rush  them  across  the 
channel.  There  was  no  opportunity  for  them  to  plan  for  the 
future ;  there  was  no  choice.  These  countries  had  to  take  the 
men  who  were  most  ready  and  who  would  volunteer  imme- 
diately, and  they  took  them  and  poured  them  into  the  trenches, 
and  most  of  them  never  came  back.  We  have  already  been  in 
the  war  for  something  like  three  months,  and  are  now  talking 
about  raising  our  army.  We  are  here  now  discussing  leisurely 
the  best  means  of  entering  it  and  how  we  shall  do  it.  We 
shall,  I  think,  be  very  foolish  if  we  do  not  find  a  way  to  keep 
up  to  the  highest  possible  grade  of  efficiency  our  educational 
institutions,  especially  those  that  have  to  do  with  preparing 
men  for  the  work  that  will  be  needed  in  later  years  of  the  war, 
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if  it  shall  be  long,  and  which  must  be  done  immediately  when 
the  war  is  over,  the  work  of  rebuilding  the  world. 

This  is  a  time,  then,  when  we  in  the  United  States  must  be 
interested  in  engineering  education  in  all  its  branches  as  we 
have  never  been  before,  for  the  development  of  our  own  coun- 
try, for  the  establishment  and  development  of  our  own  indus- 
tries, and  of  our  world-wide  commerce,  and  for  supplying  to 
the  rest  of  the  world  what  the  rest  of  the  world  can  not  supply 
to  itself  for  the  next  decade  or  two. 

We  in  the  United  States,  with  such  wealth  as  no  other  coun- 
try ever  had  before,  able  to  float  liberty  bonds  to  the  amount 
of  two  billion  dollars  or  seven  or  ten  billion  dollars  at  the  cost 
of  only  a  fraction  of  the  income  of  the  people  for  a  single  year, 
with  schools  richer  than  the  schools  of  any  other  country,  must 
respond  to  the  demands  that  are  made  upon  us,  and  with  far- 
sightedness we  must  make  the  provision  to  meet  the  demands 
that  will  be  made  upon  us  in  the  years  to  come. 

I  said  our  schools  are  rich.  Let  me  call  your  attention  to 
the  fact  that  in  1892  the  colleges,  universities  and  technical 
schools  reporting  to  the  Bureau  of  Education  had  working  in- 
comes amounting  to  approximately  $17,000,000.  In  1915  their 
working  incomes  of  the  schools  was  something  more  than 
$120,000,000.  Their  endowments  had  increased  more  than  two 
hundred  per  cent.  Out  of  our  hundred  millions  of  popula- 
tion and  some  twelve  or  fourteen  millions  of  men  between  the 
ages  of  eighteen  and  thirty-one,  we  should  be  able  to  send  to 
the  front  all  the  men  needed  for  the  trenches,  produce  all  the 
food  crops  needed,  build  our  ships  and  manufacture  munitions 
of  war  without  emptying  our  colleges,  universities  and  tech- 
nical schools.  For  the  strength  of  the  country  in  war  and  for 
its  welfare  after  the  war  is  over,  we  should  see  to  it  that  the 
attendance  in  these  schools  is  larger  than  ever  before.  This  is 
in  full  accord  with  the  policies  of  the  administration. 

Last  May  I  sent  to  the  principals  of  all  high  schools  in  the 
United  States  a  letter  addressed  to  the  boys  and  girls  grad- 
uating in  the  high  schools  this  year,  and  containing  a  plea 
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that  these  boys  and  girls  should  enter  college  or  normal  school 
next  year  in  large  numbers.  Something  like  two  hundred  and 
twenty  thousand  boys  and  girls  graduated  from  the  high 
schools  this  year ;  last  year  about  ninety  thousand  entered  col- 
lege or  normal  school.  One  hundred  and  fifty  thousand  should 
enter  next  fall.  Boys  graduating  from  the  high  schools  are 
eighteen  or  nineteen  years  old.  They  are  not  wanted  in  the 
armj-.  Maturer  men  are  wanted  for  that  ser\ace.  If  the  col- 
leges will  readjust  their  attendance,  these  boys  can  attend 
college  and  still  be  helpful  in  the  production  of  food  and  in 
the  industries. 

I  have  endeavored  also  to  emphasize  the  fact  that  every  man 
now  in  college,  especially  the  men  in  the  engineering  depart- 
ments of  various  kinds,  should  remain  in  college  until  he  has 
finished  his  course,  unless  he  leaves  college  to  take  some  posi- 
tion or  to  do  some  work,  which  position  could  not  be  filled  so 
well  or  which  work  could  not  be  done  so  well  by  any  other. 

Let  us  impress  upon  the  young  men  in  our  colleges,  univer- 
sities and  technical  schools  that  they  may  serve  their  country 
better  by  remaining  in  college  and  gaining  preparation  for 
the  service  which  will  give  value  to  the  work  of  themselves 
and  millions  who  are  willing  to  fight  in  the  trenches  and  do 
what  may  be  called  the  unskilled  work  of  war.  heroic  and  de- 
voted enough  but  without  avail,  unless  wisely  directed  and 
supported  by  men  of  scientific  knowledge  and  technical  skill. 
It  is  a  wonderful  opportunity  for  service,  not  only  to  the  in- 
dividual who  is  being  educated,  and  not  to  state  or  nation 
alone,  but  for  service  to  the  world. 


A  NEW  ORGANIZATION  OF  HIGHER  EDUCATION 
FOR  NATIONAL  SERVICE. 

BY  S.  P.  CAPEN, 
Specialist  in  Higher  Edueation,  U.  S.  Bureau  of  Education. 

It  is  a  privilege  to  meet  "with  your  Society.  It  happens  to 
be  my  good  fortune,  or  misfortune — as  you  choose  to  regard 
it — to  attend  practically  all  the  meetings  of  all  the  associations 
which  deal  with  higher  education  in  the  United  States.  One 
gets  to  be  somewhat  of  a  connoisseur  in  association  meetings. 
As  a  result  of  three  or  four  years  of  this  type  of  experience, 
I  am  perfectly  willing  to  go  on  record  to  the  effect  that  the 
discussions  of  this  Society,  as  I  have  observed  them,  are  gen- 
erally more  fruitful  and  more  definite  than  those  of  almost 
any  other  in  the  United  States.  So,  although  I  am  a  layman 
on  the  subject  of  engineering,  it  always  gives  me  great 
pleasure  to  be  present  at  your  meetings. 

My  function  on  this  occasion  is  that  of  a  chronicler.  The 
events  that  I  have  to  record,  I  presume,  are  known  to  many 
of  you.  I  think  they  should  be  known  to  all  of  you,  which 
is  the  excuse  for  my  appearance. 

I  presume  we  have  all  watched  with  interest  and  concern 
the  part  which  the  universities  of  Europe  and  Canada  have 
played  in  the  war,  and  the  effects  of  the  war  upon  these  in- 
stitutions. We  have  seen  with  a  thrill  the  noble  response 
which  university  men  in  the  allied  countries  have  made  to 
the  call  for  soldiers,  and  their  unhesitating  sacrifices.  We 
have  seen,  as  your  president  has  pointed  out,  that  this  is 
primarily  a  war  of  engineers,  of  chemists,  of  physicists,  and 
of  doctors.  I  suppose  you  have  also  observed  with  the 
greatest  distress  that  foreign  institutions  have  been  largel}' 
stripped  of  both  students  and  instructors  as  the  war  has  gone 
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on.  Probably  there  is  not  a  college  man  in  the  United  States 
who  did  not  hope  that  when  the  United  States  entered  the 
war,  means  might  be  found  to  prevent  the  disastrous  diminu- 
ticm  of  our  supply  of  trained  men,  and  to  utilize  the  colleges 
for  the  maximum  of  service. 

The  Committee  on  Engineering  and  Education  of  the  Ad- 
visory Commission  of  the  Council  of  National  Defense  came 
to  the  conviction  early  that  if  the  United  States  were  to  avoid 
a  repetition  of  the  experiences  of  European  and  Canadian 
universities,  it  was  desirable  that  a  comprehensive  policy  of 
cooperation  between  the  government  and  the  higher  institu- 
tions should  be  established.  Accordingly,  the  chairman  of 
the  committee.  Dr.  Grodfrey,  called  a  meeting  of  the  repre- 
sentatives of  various  associations  of  higher  educational  in- 
stitutions, which  was  held  here  in  "Washington  on  the  fifth  of 
May.  I  presume  that  most  of  you  have  read  about  it.  Pos- 
sibly you  have  read  the  complete  account  of  the  conference. 
I  will  merely  indicate  verj-  briefly  the  representation  and  the 
principal  matters  which  were  discussed. 

The  conference  was  attended  by  representatives  of  the 
National  Association  of  State  Universities,  the  Association 
of  Agricultural  Colleges  and  Experiment  Stations,  the  Asso- 
ciation of  American  Universities,  the  Association  of  American 
Colleges,  and  your  own  Society.  There  were  present  also 
delegates  from  a  number  of  independent  institutions,  not 
members  of  any  of  these  associations.  Altogether.  187  higher 
institutions  sent  representatives  to  this  conference.  The  con- 
ference unanimously  adopted,  after  a  day's  session,  a  state- 
ment of  principles  and  certain  resolutions.  The  main  points 
in  the  statement  of  principles,  very  briefly,  were  these : 

First,  it  emphasized  the  unqualified  desire  of  the  colleges 
to  place  all  their  resources,  human  and  material,  at  the  dis- 
posal of  the  government  for  as  long  as  might  be  necessary. 

Second,  the  conference  urged  that  students  below  the  age 
of  liability  to  the  selective  draft  remain  in  college  and  avail 
themselves    of    the    opportunities    offered    by    the    colleges 
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wherever  possible,  in  order  that  they  might  be  able  to  render 
still  better  service  when  their  time  came. 

Third,  it  urged  the  modification  of  calendars  and  curricula 
in  order  to  conserve  the  students'  time  better,  and  to  meet 
any  needs  which  the  government  might  indicate.  As  an 
example  of  this  type  of  reorganization,  the  four-quarter  year 
was  suggested. 

Fourth,  the  conference  pointed  out  that  because  of  the  su- 
preme importance  of  applied  science  in  the  present  war.  stu- 
dents in  technical  courses,  such  as  engineerin*g.  medicine,  and 
agriculture,  were  rendering  or  were  in  the  future  to  render 
services  more  valuable  than  if  they  should  enlist  at  once  m 
the  army  or  the  navy. 

Fifth,  the  conference  recorded  its  belief  that  all  colleges 
should  include  in  their  courses  of  study  military  science,  and 
should  as  far  as  possible  cooperate  with  the  "War  Department 
under  the  terms  of  the  National  Defense  Act  of  June  2.  1916. 

The  Council  of  National  Defense  endorsed  these  principles, 
and  adopted  the  resolutions  which  were  presented  also  for 
its  consideration  by  the  conference.  The  resolutions  pro- 
dded, in  brief,  first,  for  the  issuance  through  the  Bureau  of 
Education  and  the  States'  Kelations  Service  of  the  Depart- 
ment of  Agriculture  of  statements  of  the  plans  of  the  Gov- 
ernment in  all  its  departments,  as  far  as  these  might  concern 
colleges  and  universities;  second,  for  the  circulation  of  ac- 
counts of  the  methods  which  had  been  employed  by  the  allied 
countries  to  adapt  their  educational  institutions  to  war  needs : 
and,  third,  for  the  continuous  publication,  after  consultation 
with  federal  departments,  of  statements  of  the  needs  for 
technical,  military-  and  general  training  which  the  colleges 
might  fulfill,  together  with  suggestions  as  to  how  they  might 
organize  themselves  the  better  to  meet  these  demands. 

This.  I  take  it,  is  familiar  to  all  or  nearly  all  of  you.  The 
conference  left  behind  it.  however,  a  permanent  committee 
composed  of  twenty-four  persons — university  and  college 
administrative  officers,  for  the  most  part — representing  geo- 
graphically  the   whole    country.     This   committee    has   been 
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charged  with  carrying  out  the  purpose  of  the  resolutions,  and 
with  serving  as  a  permanent  organ  for  the  consideration  of 
college  policies  until  some  other  means  might  be  devised. , 
The  committee  has  held  four  meetings  and  has  transacted  a 
good  deal  of  business.  A  large  number  of  questions  have 
been  discussed  and  handled  in  some  fashion.  The  most  im- 
portant of  its  transactions,  however,  I  think  I  may  sum- 
marize under  two  or  three  heads. 

It  was  apparent  from  the  outset  that  many  of  the  ques- 
tions which  would  come  before  the  committee  would  involve 
secondaiy  schools  as  well  as  colleges.  Consequently,  the  com- 
mittee appointed  at  its  first  meeting  a  subsection  of  school 
administrators  and  secondary  school  principals  to  consider 
and  advise  on  the  questions  relating  to  secondary  institutions. 
That  subsection  has  held  one  meeting. 

Very  many  offers  of  service  have  come  to  the  committee, 
through  its  chairman.  Persons  of  expert  capacity  have 
written  to  him  and  requested  to  be  placed  where  they  could 
do  the  most  good  in  connection  with  some  government  de- 
partment. There  have  been  hundredis  of  such  offers  in  the 
last  two  months.  The  committee  had  no  facilities  for  placing 
these  persons.  Eventually  it  decided  to  ask  the  cooperation 
of  the  Intercollegiate  Intelligence  Bureau,  a  voluntary  organi- 
zation of  which  probably  most  of  you  know,  established  in  the 
first  days  of  the  war  for  the  purpose  of  putting  persons  quali- 
fied to  serv^e  in  other  than  military  capacities  in  contact  with 
the  appropriate  operating  departments  of  the  government. 
The  Intercollegiate  Intelligence  Bureau  has  taken  over  all 
of  these  offers  of  service,  and  has  endeavored  to  place  the 
persons  making  them,  as  the  needs  of  the  government  de- 
partments have  manifested  themselves. 

Your  president  has  alluded  to  the  fact  that  there  has  been 
some  uncertainty  as  to  the  arrangements  which  might  be 
made  between  the  colleges  and  the  "War  Department  with  re- 
spect to  military  training.  That  has  been,  in  fact,  a  source 
of  considerable  concern  to  some  colleges.  Until  more  definite 
statements  were  forthcoming  than  any  which  had  been  made 
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up  to  a  month  ago,  colleges  could  not  shape  their  plans  for 
the  future.  The  committee  received  many  inquiries  bearing 
on  the  matter.  Finally,  about  a  month  ago,  it  put  this 
material  together  iii  the  form  of  a  memorandum  which  was 
submitted  to  the  War  Department,  asking  as  definitely  and 
specifically  as  possible  what  the  colleges  might  expect  in 
regard  to  the  continuance  of  Officers'  Reserve  Training  Corps 
units  as  already  established,  in  regard  to  the  establishment  of 
new  units,  in  regard  to  possible  employment  of  instructors 
other  than  regular  army  officers,  etc.  Additional  memoranda 
have  since  been  sent  to  the  Department  as  new  questions 
have  arisen.  To  each  of  these  communications  the  committee 
has  received  an  equally  definite  and  specific  reply  from  the 
War  Department  covering  all  the  points  raised.  The  first 
of  these  replies  has  just  been  published.  Probably  it  reached 
your  institutions  just  about  as  you  were  leaving  them. 

Unquestionably  the  most  intricate  and  serious  task  which 
this  committee  might  have  to  undertake  would  be  the  task  of 
proposing  any  changes  in  the  curricula  of  higher  institutions. 
It  has  not  gone  very  far  in  this  direction  as  yet.  It  has, 
however,  taken  two  steps  which  may  be  interesting.  A  series 
of  suggestions  for  the  adaptation  of  courses  for  young  women, 
in  institutions  having  women  students,  has  been  approved  by 
the  committee  and  issued  in  a  circular  by  the  Bureau  of 
Education.  The  second  step  is  the  appointment  of  a  subcom- 
mittee to  work  with  Gen.  Black,  the  Chief  of  Engineers  of 
the  Army,  to  determine,  if  possible,  what  it  is  that  the  army 
chiefly  wants  from  the  engineering  schools  at  the  present 
time;  what,  if  any,  changes  might  be  made  in  the  curricula 
of  your  institutions.  This  sub-committee,  I  understand,  is 
to  present  a  preliminary  and  tentative  report  later  in  this 
session. 

The  members  of  the  committee  have  just  had  a  very  stimu- 
lating and  helpful  experience.  For  two  days  earlier  in  this 
week  the  committee  has  held  a  joint  conference  with  a  com- 
mission representing  the  universities  of  Canada.  I  shall  not 
comment  on  this  conference,  for  two  reasons.     In  the  first 


102  ORGANIZATION    FOR    NATIONAL    SERVICE. 

place,  the  full  account  of  it  is  shortly  to  be  published,  and 
my  time  is  limited ;  and  in  the  second  place  you  are  just  about 
to  hear  from  President  Mackenzie,  of  Dalhousie  University, 
who  has  been  kind  enough  to  remain  over  and  to  tell  you 
at  first  hand  some  of  the  extraordinary  contributions,  both 
material  and  spiritual,  which  the  universities  of  that  country 
have  made  to  the  great  cause  which  is  now  our  cause,  too. 
Finally,  the  committee  has  published  two  circulars  and 
various  multigraphed  documents. 

I  think  it  is  apparent  that  the  formation  of  the  committee 
and  the  work  that  it  is  trying  to  do  are  properly  designated 
by  the  title  that  was  assigned  me  on  the  programme.  This  is 
a  new  organization  of  higher  education  for  national  service. 
The  direction  of  education  in  this  country,  as  we  all  know, 
has  always  been  a  local  affair.  There  has  not  even  been  any 
central  coordinating  machinery.  The  Bureau  of  Education 
is  primarily  a  reporting  body,  xsithout  powers  except  over  the 
finances  of  the  land-grant  colleges,  and  there  only  with  re- 
spect to  certain  of  their  funds.  The  Department  of  Agri- 
culture has  very  close  and  definite  relations  with  the  agricul- 
tural colleges:  but  again,  except  for  jurisdiction  over  certain 
parts  of  their  work  which  are  supported  by  federal  funds, 
it  has  no  powers.  As  far  as  I  am  aware,  neither  office  de- 
sires any  extension  of  authority.  In  my  own  belief,  it  would 
be  unfortunate  if  federal  authority  over  higher  education 
were  much  extended.  I  believe  that  one  of  the  sources  of 
strength  of  our  institutions  has  been  their  complete  freedom 
from  anything  that  savoi*s  of  bureaucratic  domination. 

Nevertheless,  there  has  to  be  a  certain  amount  of  organ- 
ization. Up  to  date,  the  organization  of  higher  education  has 
been  of  the  clan  type.  Higher  institutions  serving  similar 
purposes  have  organized  for  the  advancement  of  those  pur- 
poses, and  sometimes  they  have  organized  to  defend  them- 
selves against  what  they  believed  to  be  the  unreasonable 
tendencies  of  institutions  serving  different  purposes;  but 
there  has  been  no  attempt  to  unite  any  two  groups,  certainly 
none  to  unite  all  the  higher  in.stitutions  of  the  United  States 
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for  a  single  end.  I  presume  three  months  ago  the  suggestion 
that  such  a  thing  could  have  been  done  would  have  been 
scouted.  Now,  quite  simply  and  easily,  it  has  come  about. 
Moreover,  the  institutions  thus  organized  are  connected  up 
with  the  government  in  sucli  a  way  that  without  sacrificing 
a  bit  of  their  independence,  either  as  individual  institutions 
or  as  corporate  groups  in  associations,  they  may  cooperate 
with  the  government  in  a  great  and  necessary  national 
service. 

This  constitutes,  in  my  judgment,  a  new  and  singularly 
significant  experiment  in  the  direction  of  education  and  in 
the  shaping  of  it  to  larger  national  purposes.  I  believe  it 
may  point  the  way  to  developments  in  the  whole  scheme  of 
public  instruction  which  would  have  seemed  visionary  a  few 
months  ago. 


CHANGING  THE   ENGINEERING   CURRICULA  TO 
MEET  THE  NEEDS  OF  THE  ENGI- 
NEERING CORPS. 

BY  HOLLIS  GODFREY, 
President,  Drexel  Institute. 

The  war  has  brought  forth  a  necessity  for  a  maximum  of 
production  of  the  right  quality  of  war  material  within  a  mini- 
mum of  time.  To  a  great  degree,  however,  little  or  no  atten- 
tion has  been  given  to  the  necessity  of  producing  a  steady 
supply  of  trained  minds  so  necessary  if  the  materials  are  to  be 
used  effectively.  In  its  large  sense  this  is  the  work,  in  part, 
of  the  Committee  on  Engineering  and  Education.  A  small 
sector  of  this  work  concerns  itself  with  the  .supply  of  men  for 
the  Engineering  Corps  of  the  United  States  Army  and  it  is 
to  this  end  that  this  paper  is  directed. 

The  problem  is  this :  given  the  Engineering  Corps  with  cer- 
tain needs  and  certain  requirements,  and  given  a  number  of 
engineering  schools  throughout  the  United  States,  some  splen- 
didly equipped  and  maintained,  and  others  not  so  well  en- 
dowed with  engineering  facilities,  to  find  out  the  necessity  for 
adjustment  whereby,  during  this  present  emergency,  there 
may  be  a  proper  supply  of  men  trained  to  take  an  immediate 
place  in  the  Engineer  Corps,  and  the  means  by  which  this  may 
be  accomplished.  This  problem  is  not  entirely  confined  within 
the  specific  limits  which  have  been  purposely  set,  because  not 
only  in  the  Engineer  Corps  but  in  the  whole  Army  and  Na%-y, 
and  indeed  throughout  our  whole  industrial  organization, 
there  is  a  crying  need  for  men  trained  and  equipped  in  the 
use  of  engineering  method  and  procedure. 

it  is  deemed  advisable,  however,  in  order  not  to  wander  too 
far  astray  at  the  start,  to  confine  our  discussion  of  this  need 

104 


CHAXGIXG    THE    EXGINEERIXG    CUEEICrLA.  105 

entirely  to  the  Engineer  Corps,  limited  as  it  is  bj'^  the  study  of 
concrete  cases  taken  from  the  experience  of  this  body  as  con- 
tained in  written  records.  Whatever  conclusion  may  be 
reached  from  an  examination  of  these  cases,  will  serve  as  a 
guide  in  what  further  adjustment  is  necessary  in  view  of  the 
whole  situation.  Through  the  courtesy  of  General  Black, 
Chief  of  the  Engineer  Corps  of  the  United  States  Army,  we 
were  enabled  to  investigate  the  two  sets  of  examinations  held 
for  the  purpose  of  determining  "the  mental  qualifications  of 
candidates  for  appointment  as  probational  second  lieutenants 
in  the  Corps  of  Engineers,"  one  on  August  21-25,  1916,  and 
the  other  January  29-February  2,  1917.  It  will  be  seen  that 
the  first  was  held  at  the  time  when  war  was  still  a  rather 
remote  possibility,  whereas  the  other  came  when  war  was  felt 
to  be  imminent  and  more  men  were  thinking  of  joining  the 
service.  A  third  examination  has  been  held  within  the  last 
fortnight,  but  the  results  are  not  yet  available. 

We  were  fortunate  enough  to  be  able  to  read  the  examination 
papers  and.  through  the  courtesy  of  the  War  Department,  to 
read  the  answers  to  them  so  far  as  we  deemed  it  necessary. 
The  results  of  the  two  examinations  mentioned  above  are 
given  in  graphical  form.  We  were  not  permitted  to  produce 
any  part  of  the  answers  nor  to  note  anything  but  the  most 
general  observations.  The  questions  of  the  examinations  held 
AugTist  21-25, 1916,  are  available  for  your  perusal  in  pamphlet 
form  as  they  are  printed  and  distributed  through  the  War  De- 
partment. 

In  each  case  the  examinations  covered  these  subjects  to 
which  were  attached  the  accompanying  weights  as  shown  on 
Chart  I. 

In  the  first  examination  there  were  forty-three  candidates. 
In  the  second,  twenty-nine,  a  total  of  seventy-two.  An  average 
of  eighty  per  cent,  in  all  subjects  was  necessary  for  passing; 
while  a  passing  mark  of  sixty-seven  per  cent,  was  necessary 
in  each  of  the  several  subjects.  On  the  charts  these  passing 
grades  as  they  appear  are  shown  by  a  red  line. 

For  the  sake  of  clearness  we  will  call  the  examination  held 
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August  21-25.  1916.  examination  "A"  and  the  examination 
held  January  29-Februari-  2,  1917.  examination  ''B.'" 

We  will  now  look  at  the  charts  in  the  order  in  which  they 
are  given  in  Chart  1. 

Charts  2A  and  2B  both  show  a  remarkable  standing  of  the 
candidates  in  English.  In  no  instance  was  there  a  deficiency, 
the  lowest  mark  in  both  was  seventy-four  per  cent. 

When  examined  for  a  foreign  language,  the  candidates  were 
permitted  to  elect  French.  German  or  Spanish.  We  were 
unable  to  obtain  an  analysis  of  the  marks  according  to  these 
three  subjects  but  comparison  of  Charts  3A  and  3B  shows  that 
there  was  a  steady  increase  in  the  number  of  successful  can- 
didates taking  examination  B.  It  is.  however,  worth  while 
to  call  your  attention  to  the  large  percentage  of  those  in  both 
groups  who  failed  to  pass  their  language  examinations. 

Charts  4A  and  4B.  presenting  the  results  of  the  examination 
in  general  history,  show  practically  the  same  results  with  an 
increasing  success  for  the  candidates  taking  examination  B. 

We  have  covered  now  the  results  of  three  examinations, 
English,  foreign  language  and  historj'.  and.  referring  to  Chart 
1.  it  is  seen  that  these  three  carrj*  the  least  weight  in  com- 
parison with  the  other  subjects 

Charts  5A  and  5B  show,  again,  that  the  results  of  B  are  of 
a  higher  grade  than  those  of  A.  Chart  5B  is  a  chart  of  re- 
sults which  one  might  expect  to  find  coming  out  of  any  well 
taught  class  in  physics. 

Charts  6A  and  6B  express  the  results  in  the  subject  of  chem- 
istry. In  this  particular  instance,  however,  those  taking  ex- 
amination A  rather  than  B  seemed  to  have  passed  more  suc- 
cessfully for  it  is  apparent  that  9-1  per  cent,  taking  exam- 
ination A  passed  in  comparison  with  90  per  cent,  of  those 
taking  examination  B.  Chemistry  with  English,  then,  seems 
to  show  a  better  preparation  on  the  part  of  the  candidates 
than  any  of  the  other  subjects. 

In  surveying  there  is  an  interesting  comparison  between 
examination  A  and  examination  B.  In  examination  A  only 
48  per  cent,  of  the  candidates  passed,  whereas  in  examination 
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B.  SO  per  cent,  passed.  By  reference  to  Chart  1.  it  will  be 
found  that  surveying  counts  twelve  weights  and  this  general 
flunk  in  examination  B  accounts  for  a  remarkably  low  average 
which  we  will  discover  when  we  examine  Chart  14A  in  the 
course  of  a  few  moments. 

Chart  1. 
BeJaliie  Values  of  Subjects. 
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Chart  4a.  Chart  4b. 

General  History. 
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Chart  5a.  Chart  5b. 
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Chart  6a.  Chart  6b. 
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Chart  7a.  Chart  7b. 

Surveying  and  Astronomy. 
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Chart  8a.  Chart  8b. 
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Chart  9a.  Chart  9b. 

Mechanics. 
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Chart  10a.  Chart  10b. 
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Charts  8A  and  8B  show  another  general  deficiency,  this  time 
in  descriptive  geometry.  Mechanics  also,  as  shown  in  Charts 
9A  and  9B,  indicate  a  general  low  grade  on  the  part  of  those 
attempting  the  examinations.  Again,  examination  B  indi- 
cates far  better  results. 

In  engineering  construction,  by  which  is  meant  civil  engi- 
neering subjects  in  general,  and  which  we  may  see  from  Chart 
1,  is  the  most  important  subject  of  all,  shows  most  satisfactory 
results.  Very  likely  the  percentage  in  both  cases  of  those  who 
passed  is  approximately  the  same,  if,  indeed,  not  better,  as  any 
such  percentage  of  passing  grades  to  be  found  in  a  first  class 
engineering  school.  Chart  11  gives  a  summation  of  the  per- 
centages of  those  that  passed  and  those,  that  failed  in  both  sets 
of  examinations. 

Chaet  11. 


English *  100% 

Foreign  language •  59% 

History,  etc 64% 

Physics 64% 

Chemistry 94% 

Suryeying,  etc 48% 

Descriptiye  geometry 42% 

Mechanics ".... 49% 

Engineering  construction 87% 

Total  percentage 84% 


41% 
36% 
36% 
6% 
52% 
58% 
51% 
13% 


100% 
66% 
72% 
80% 
90% 
80% 
60% 
^•9% 
83% 


34% 
28% 
20% 
10% 
20% 
40% 
41% 
17% 


16% 


76% 


24% 


From  this  table  then  we  may  draw  whatever  there  may  be 
concerning  the  general  deficiencies.  The  foreign  languages, 
although  carrying  a  weight  of  but  4,  apparently  are  a  stum- 
bling block.  Physics,  carrying  a  weight  of  12,  shows  fairly 
good  results  in  B.  The  same  is  true  of  surveying  and  astron- 
omy. Descriptive  geometry,  having  a  weight  of  8,  is  noticeably 
weak.  Engineering  construction,  on  the  other  hand,  the 
essence  of  engineering  work,  is  exceedingly  strong  and  in 
normal  condition. 

Throughout  the  course  of  this  report  we  have  seen  the  dif- 
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Chaet  12, 
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Chakt  14a- 

Chart  of  Proficiencies  and  Deficiencies. 

Examination  A. 

Aug.  21-25,  1916. 

Foreign  Descrip-  EiiKmeer- 

Lan-  Chemls-     Burxey-      live  Ge-     Mecban-    tiig  Con- 

English      gii&ges.      History.     Physics.  tr>-.  ing.  ometry.  Ics.        structlon. 
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Chart  14b. 

Chart  of  Proficiencies  and  Deficiencies. 

Examination  B. 

Jan.  29-Feb.  2,  1917. 

Foreign  ^ 

Lan  uescrip-  Engineer- 

^ngns^     .uages.      History.     P.,sies.      ''^!'-      '^-     ^^^y     --f  -    i^c^ 


ference  between  the  line  of  success  of  those  taking  examination 
A  and  of  those  taking  examination  B.  This  diiference  is 
shown  graphically  on  Chart  12.  We  are  unable  to  account  for 
tiie  difference  of  number  between  those  taking  examination 
B  and  those  taking  examination  A,  but  the  officer  under 
whom  we  were  able  to  obtain  this  material  stated  that  he  be- 
lieved a  higher  grade  of  applicant  was  taking  the  examination. 
To  be  sure,  it  was  not  possible  for  us  to  state  definitely  the 
difference  between  the  two  sets  of  questions  nor  the  question 
of  the  markers.  We  are  also  aware  that  the  difference  in  the 
number  of  applicants  will  make  a  variation  in  the  relation  of 
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Chakt  15a. 
Chart  Showing  Belative  Deficiencies. 
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the  percentages.  Yet  there  does  appear  to  be  a  strong  reason 
for  believing  that  the  grade  of  the  student,  as  shown  in  his 
training  and  experience,  is  improving.  This  is  apparently 
brought  out  by  Chart  12. 

A  study  of  the  deficiencies  is  rather  interesting.  Charts 
14A  and  14B  show  the  number  and  percentages  of  those  who 
passed  and  received  commissions  providing  they  passed  the 
physical  tests.  These  percentages  are  rather  small  and  while 
it  was  numerically  possible  for  a  man  to  receive  an  average  of 
80  and  consequently  pass  his  general  average  and,  at  the  same 
time,  receive  below  67  per  cent,  in  any  one  subject,  yet  of  all 
these  men  who  passed,  not  one  was  deficient.  Charts  15A  and 
15B  show  a  study  of  these  deficiencies  and  also  indicate  in 
somewhat  different  form  the  general  low  grades  in  the  several 
subjects  mentioned  above. 

We  have  been  studying  now  a  circumscribed  set  of  facts 
from  which  we  are  not  permitted  to  draw  general  conclusions 
and  apply  them  universally.  However,  we  may  say  that  in 
view  of  what  we  have,  that  the  technical  engineer  coming  up 
for  his  examination  makes  a  fairly  creditable  showing.  It 
must  be  remembered  that  those  subjects  in  which  there  was  a 
uniform  low  grade  were  subjects  confined  wholly  to  the  cur- 
riculum of  the  technical  school,  and  not  those  which  a  stu- 
dent would  be  apt  to  enrich  by  three  or  four  years  experience 
in  actual  work.  The  excellent  showing  in  engineering  con- 
struction, a  subject  which  is  learned  better,  perhaps,  in  actual 
practice  than  in  classroom,  bears  out  the  truth  of  this.  We 
were  able  to  talk  with  an  officer  in  the  Engineer  Corps  who 
was  competent  to  speak  upon  this  matter  and  it  was  his 
belief  that  for  ordinary  engineering  work  men  from  the  tech- 
nical schools  were  lacking  in  application  rather  than  in  en- 
gineering ability  and  that  at  this  time,  to  meet  the  needs  of 
ordinary  engineering  work,  there  was  no  necessity  at  all  for 
any  great  change  in  the  ordinary  engineering  curriculum. 
What  was  needed,  however,  was  a  realization  on  the  part  of 
engineering'  schools  of  the  general  character  of  the  engineering 
work,  and  a  means  by  which  engineering  students  looking  for- 
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ward  to  national  ser\*iee  in  this  war  would  be  guided  to  select 
only  those  subjects  which  bore  upon  general  engineering. 
This  adviee  seems  to  coincide  with  the  general  experience  of 
England  for  there  engineering  education  has  been  changed 
only  to  admit  into  the  curriculum  those  subjects  which  are 
concerned  with  new  lines  of  military  science.  Under  the  pres- 
ent conditions,  we  may  state  that  there  is  apparently  no  great 
adjustment  necessary  to  meet  the  war  need  of  the  engineering 
profession. 

Discussion. 

F.  H.  Constant :  The  subject  needs  no  formal  opening.  The 
diagnosis  of  the  case  of  engineering  colleges  hardly  needs  to 
be  stated  to  this  body.  Its  symptoms  and  the  pains  connected 
therewith  are  a  matter  of  experience  to  all  of  us.  We  have 
not.  however,  really  discussed  at  length  as  yet  any  practical 
form  of  remedial  action,  and  in  order  to  bring  this  subject 
before  the  meeting  so  that  we  may  exchange  views  and  try  to 
get  at  the  wisest  way  to  meet  the  situation,  I  shall  briefly  re- 
view  the  facts. 

Early  this  spring  the  American  colleges  experienced  a  ver- 
itable stampede  and,  as  was  to  be  expected,  the  engineering 
departments  suffered  the  most.  The  causes  of  this  stampede 
were,  first,  a  genuine  desire  on  the  part  of  the  young  men  to 
enlist  in  a  cause  which  they  have  espoused  with  greater  and 
greater  enthusiasm  during  the  last  two  and  one  half  years, 
but  which  became  one  of  supreme  appeal  when  our  own  coun- 
tri-  entered  the  war.  That  they  were  unselfish  in  this  response 
is  indicated  by  the  fact  that  they  went  into  all  forms  of  service 
without  thought  of  any  particular  honor  connected  therewith 
or  of  the  opportunity  for  future  promotion. 

A  second  cause  was  the  feeling  on  the  part  of  many  that  if 
they  could  begin  their  intensive  military-  training  early,  their 
chances  for  a  commission  would  be  correspondingly  improved. 
There  was  also  the  fear  that  when  the  government  finally 
passed  the  conscription  law,  they  might  be  drafted  as  privates 
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unless  they  had  already  enlisted  in  some  other  chosen  form  of 
government  service. 

The  momentum  of  this  stampede  reacted  upon  the  remain- 
ing students  who  felt  that  they  were  more  or  less  stigmatized 
as  cripples  or  slackers.  This  stigma  unfortunately  still  re- 
mains, and  we  shall  have  to  face  it  this  fall  when  we  go  back  to 
our  classrooms.  Many  young  men  will  probably  be  loath  to 
go  back  to  a  place  containing,  as  they  think,  only  cripples  or 
poltroons. 

A  little  later  reactionary  influences  began  to  be  felt.  The 
public  statement  of  men  high  in  military  authority  such  as 
General  Black  made  here  today,  that  young  men  can  serve 
their  country  best  by  remaining  in  college,  will  probably 
bring  back  many  in  the  fall. 

Secondly,  many  have  been  disappointed  by  failing  to  re- 
ceive commissions. 

Thirdly,  the  parents  are  beginning  to  take  a  hand  in  this 
matter.  To  some  extent  they  have  resented  the  influences  of 
the  college  which  have  swept  their  children  away  from  them, 
and  undoubtedly  during  the  summer  many  will  urge  their 
boys  to  return  to  college. 

What  the  effect  of  these  various  influences  will  be  upon  the 
attendance  in  the  fall  is  very  uncertain.  I  cannot  but  believe, 
however,  that  unless  the  colleges  take  some  active  measures  to 
convince  the  young  men  of  the  wisdom  of  returning  and  com- 
pleting their  courses,  and  will  reinforce  this  appeal  by  a  wise 
adaptation  of  curricula  to  meet  the  present  emergency,  our 
upper  classes  will  be  much  depleted  this  coming  year. 

The  effect  of  this  upon  the  college  is,  of  course,  relatively 
unimportant,  but  the  effect  upon  our  industries,  both  during 
the  war  and  during  the  period  of  reconstruction  after  the  war, 
is  a  matter  of  supreme  importance.  This,  of  course,  I  need  not 
emphasize,  because  it  has  already  been  stated  strongly  here 
today.  There  is  a  genuine  alarm  on  the  part  of  manufacturers 
and  employers  of  engineers,  that  the  supply  of  mentally 
trained  men  will  be  cut  off.  They  see  the  colleges,  to  use  their 
own  expression,  "by-passed."    They  are  forced  to  throw  more 
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and  more  responsibility  upon  young  shoulders,  and  they  fear 
that  soon  they  will  have  to  entrust  this  responsibility  not  only 
to  young  men,  but  to  young  men  of  limited  educational 
training. 

How  can  the  colleges  remedy  the  situation  ?  I  think  we  all 
agree  with  General  Black  that  exemption  of  students  from  con- 
scription would  be  both  unwise  and  unfortunate.  But  the 
colleges  can  speed  up  their  educational  processes.  The  en- 
gineering schools  can  intensify  their  work,  not,  perhaps,  by 
increasing  the  number  of  subjects  and  class  hours  per  week 
but  by  a  more  careful  study  of  the  efficiency  of  their  methods. 
They  can  take  advantage  of  the  fact  that  selected  groups  of 
strong  men  always  forge  ahead  much  faster  than  the  larger 
mixed  classes. 

There  are  also  the  summers,  always  a  problem  of  con- 
siderable perplexity,  which  undoubtedly  can  be  utilized  for 
this  purpose.  Princeton  is  working  upon  a  solution  of  the 
problem  along  these  lines.  It  is  proposed  to  accelerate  the 
work  so  that  students  entering  the  freshman  class  this  coming 
September  will  be  graduated  in  three  years  instead  of  four 
years.  There  will  be  two  summer  terms  of  nine  weeks  each 
following  the  first  and  second  years  respectively.  The  num- 
ber of  class  hours  per  week  will  not  be  changed,  remaining 
about  seventeen  or  eighteen,  but  some  present  loss  during  the 
term  will  be  recovered  in  various  ways,  so  that  the  number  of 
weeks  in  the  academic  terms  will  be  greater  than  at  present. 
By  this  plan  the  actual  number  of  class  hours  in  the  three- 
year  course  will  amount  to  ninety-three  per  cent,  of  the  num- 
ber now  given  in  the  four-year  course.  We  believe  that  the 
nominal  per  cent,  loss  will  be  easily  made  up  by  the  better 
quality  of  the  intensive  work. 

Of  course,  such  a  plan  will  not  be  at  all  workable  unless  the 
regular  four-year  course  into  which  the  weak  or  unwilling 
men  can  be  placed  is  likewise  maintained.  Provision  is  also 
made  for  the  earlier  graduation  of  the  present  sophomores  and 
juniors  whereby  the  former,  by  taking  in  addition  two  summer 
terms,  will  graduate  the  August  preceding  the  June  in  which 
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thev  would  ordinarily  graduate,  and  the  juniors,  by  including 
the  summer  term  of  191S.  graduate  in  February  of  that  year. 
The  seniors  -will  complete  their  course  in  the  regular  way.  I 
have  always  felt  that  engineering  education  should  be  pursued 
in  a  more  or  less  deliberate  way.  leaving  time  for  a  certain 
real  cooperation  between  the  college  and  the  industrial  world 
into  which  the  student  is  soon  to  pass.  The  simplest  way.  ad- 
ministratively, is  to  encourage  or  require  the  students  to  spend 
the  summer  vacation  in  commercial  engineering  work.  The 
plan  here  suggested  is  at  the  opposite  pole.  It  intensifies  the 
scholastic  work.  It  gets  the  student  out  into  the  world  and 
into  the  niche  where  he  can  most  effectively  serve  his  country  in 
the  shortest  space  of  time.  It  must  make  its  appeal  to  the 
patriotism  of  the  stronger  liien  who  are  willing  to  make  the 
sacrifice.  Of  course,  it  is  a  war  measure.  Time  is  the  im- 
portant element  at  present  and  whether  this  or  any  other  plan 
of  education  should  be  retained  after  the  war  will  be  deter- 
mined by  its  measure  of  success.  The  colleges  have  an  oppor- 
tunity now  of  trying  out  several  educational  plans  that  would 
seem  rather  radical  in  normal  times,  and  a  \ery  good  excuse 
for  dropping  those  that  are  not  successful  when  the  emergency 
is  passed. 

W.  G.  Raymond :  Not  until  I  came  this  morning  did  I  have 
the  remotest  idea  I  was  expected  to  say  ami:hing.  I  had  been 
asked  in  a  general  way  to  speak,  but  not  on  any  particular 
topic.  Therefore.  I  did  not  come  prepared  to  discuss  this 
particular  question.  As  I  have  not  any  preparation  to  dis- 
cuss it,  I  find  myself  somewhat  at  a  loss  as  to  just  how  to 
begin.  Perhaps  I  would  better  content  myself  with  saying 
something  of  what  we  are  doing.  It  is  not  very  much ;  it  is 
only  a  beginning:  yet  I  can  not  help  again  reminding  you 
that  a  good  many  years  ago — so  many  years  ago  that  I  suspect 
a  good  many  of  you  have  forgotten  it — Dr.  Jackson  and  a  lot 
of  you  jumped  all  over  me  for  suggesting  an  all-year  session. 
I  am  ver^'  much  pleased  to  know,  from  what  Dr.  Constant 
says,  that  it  is  now  being  considered  as  a  proper  thing  in  time 
of  war.     I  have  not  any  doubt  if  he  undertakes  to  put  it 
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through  in  time  of  war.  he  will  find  it  is  a  veri-  proper  thing 
to  do  in  time  of  peace.  In  fact.  I  think  he  will  hardly  be 
able  to  go  back  to  the  old  scheme. 

We  are  fortunate  at  our  institution  in  having  military 
drill,  the  same  as  usually  is  prescribed  at  colleges  of  agri- 
culture. At  both  institutions  in  our  state  we  have  military- 
drill  with  a  federal  oflBcer'  assigned.  In  our  particular  in- 
stitution the  boys  in  the  college  of  liberal  arts  and  the  boys 
in  the  college  of  pharmacy  and  the  boys  in  the  college  of 
applied  science  are  all  required  to  have  this  military  training 
three  times  a  week  throughout  the  year.  The  boys  in  the 
college  of  applied  science  are  organized  into  an  engineering 
unit.  We  applied  for  an  assignment  of  a  unit  under  this 
reserve  officers'  training  corps  bill  that  was  passed,  and  we 
were  assigned  an  infantry  unit.  The  matter  of  the  engineer- 
ing unit  is  still  under  consideration.  Whether  or  not  we 
secure  that  recognition  from  the  government,  we  are  still 
conducting  an  engineering  unit.  If  you  will  excu-se  the  per- 
.sonal  allusion,  my  son,  my  baby  boy.  was  the  major  this  last 
year  of  that  particular  unit.  He  is  now  serving  as  a  private 
in  the  training  camp  at  Fort  Snelling. 

The  work  that  was  done  by  those  boys  was.  I  think,  a  very 
valuable  training  for  them  in  connection  with  the  senice  that 
they  are  now  giving  and  the  instructions  they  are  now  getting 
in  the  officers'  training  camp.  I  know  also  that  the  training 
those  fellows  get  in  the  schools,  although  we  had  a  most  excel- 
lent officer  in  charge  of  our  work,  is  not  at  all  like  what  they 
are  getting  in  the  camps.  That  is  a  verj-  much  more  strenuous 
job.  What  they  are  getting  in  the  camps  is  the  most  intensive 
training  that  has  ever  been  given  in  this  countrj-  to  young  men 
preparing  to  be  officers.  A  great  many  of  them  of  course  will 
be  dropped. 

By  the  way,  just  to  show  yon  the  spirit  that  prevails,  a  letter 
from  my  son  the  other  day  spoke  of  the  officer  in  charge  of 
his  company  in  most  complimentary  terms.  He  thinks  his 
officer  is  the  best  in  the  whole  camp,  and  he  says  that  even  if 
in  the  end  he  himself  is  dismi-ssed  and  is  not  retained  and  com- 
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missioned,  he  will  say  ''Thank  you''  for  the  good  he  has  re- 
ceived up  to  this  time.  I  have  been  in  the  camp  myself,  and 
I  know  the  work  that  is  done  there  is  a  most  excellent  training. 
The  work  we  have  done  along  this  line  at  the  university  has 
been  a  most  excellent  preparation  and  has  fitted  our  boys  very 
well  for  this  additional  training  that  they  are  receiving  at 
the  training  camp. 

In  addition  to  that,  we  have  decided  at  last  that  it  is  de- 
sirable in  our  school  to  go  to  the  small  group  instruction 
method.  During  the  last  three  weeks  I  have  employed  all  the 
time  I  could  spare — and  it  has  not  been  an  easy  job — to  make 
a  program  into  which  our  work  will  fit  on  the  basis  of  three 
grades  of  men.  a  grade  of  men  that  will  do  the  work  in  normal 
time  or  what  we  consider  now  to  be  normal  time,  a  grade  of 
men  that  will  do  the  work  twenty-five  per  cent,  quicker  and 
finish  in  three  years,  and  a  grade  of  men  that  will  do  the  work 
twenty-five  per  cent,  slower  and  finish  in  five  years.  I  have 
laid  out  our  work  in  a  program  which  provides  for  those  three 
grades  of  men,  and  also  pro\ides  for  some  men  that  will  be 
somewhere  in  between.  I  find  that  it  can  be  done  without 
question.  I  find  moreover  that  what  has  been  charged  against 
it  is  probably  not  true,  namely,  that  it  will  cost  more  than  the 
ordinary  method  of  instruction.  So  far  as  I  have  figured  it 
up.  it  is  going  to  cost  a  little  less — not  any  more,  but  a  little 
less  in  point  of  salaries,  etc.,  and  it  takes  no  more  space  than 
we  are  now  using.  This  plan  will  provide  for  the  quick  man. 
for  the  normal  man.  or  what  we  consider  to  be  the  normal 
man.  and  for  the  slow  man  who  is  slow  but  sure.  We  do  not 
propose  to  keep  men  if  they  are  slow  because  they  are  lazy. 
Nearly  half  our  men  are  in  whole  or  in  part  self-supporting, 
and  this  slow-going  section  will  provide  for  those  men  who 
must  support  themselves  to  a  considerable  extent  through  col- 
lege. In  that  respect  we  are  in  the  West  a  little  different  from 
the  schools  of  the  East. 

So  it  seems  to  me  the  thing  we  can  do  best,  those  of  you  who 
have  not  already  military  training  in  your  schools,  is  to  intro- 
duce it :  and.  second,  as  Dr.  Constant  suggested,  speed  up  our 
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work  so  we  can  graduate  men,  not  with  less  training  than  they 
now  have,  but  with  as  much  as  they  now  have,  giving  them 
more  intensive  work  and  helping  them  to  get  through  in  three 
years. 

You  will  perhaps  remember  that  we  tried  this  out  in  our 
school  a  little  a  few  years  ago,  and  we  found  that  at  least 
some  men,  after  carrying  the  work  only  two  years  and  then 
being  placed  with  the  regular  classes,  were  able  to  graduate 
in  three  years.  One  man  who  did  this  graduated  at  the  head 
of  the  class  and  won  the  prize  for  the  best  graduating  thesis. 
He  is  now  recommended  for  captain's  commission  in  the  en- 
gineer corps.  He  has  been  a  very  successful  man  in  business 
since  he  graduated. 

I  think  I  have  said  all  I  can  at  this  time,  and  I  thank  you. 

C.  R.  Mann:  We  have  just  heard  two  interesting  definitions 
of  engineering  and  the  demands  made  on  engineering  at  the 
present  time.  General  Black  said  that  the  engineer  is  the  man 
who,  when  he  is  told  to  do  a  certain  thing,  goes  out  and  does 
it,  whether  he  has  the  facilities  with  which  to  do  it  or  not.  We 
have  also  been  told  that  production  is  one  essential  element  in 
this  war,  and  that  it  is  the  engineer's  function  to  control  pro- 
duction. Dr.  Constant  has  suggested  that  the  greatest  service 
the  engineering  school  can  now  render  is  to  accelerate  the 
process  of  developing  the  engineer, — not  to  develop  a  less 
competent  engineer  or  a  less  well  trained  engineer,  but  to 
accelerate  the  process  and  make  him  better  able  to  go  out  and 
do  what  he  is  told  to  do  when  the  facilities  are  not  there,  and 
better  able  to  guide,  accelerate  and  increase  our  powers  of  pro- 
duction. 

While  this  problem  seems  to  be  two  problems,  it  is  really 
one.  That  is,  the  problem  of  developing  initiative,  originality 
and  the  ability  to  handle  a  situation  promptly  even  though 
you  have  not  the  facilities,  and  the  problem  of  developing 
ability  to  control  production  are  really  the  same.  For  what 
are  the  practices  in  engineering  schools  that  hamper  the  devel- 
opment of  these  two  factors,  initiative  and  ability  to  produce  ? 
I  would  suggest,  simply  ex  cathedra,  if  you  like,  without  any 
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argument,  that  the  first  important  obstacle  to  the  development 
of  these  two  things  is  the  fact  that  in  most  engineering  schools 
the  freshman  sees  very  little  that  looks  like  engineering.  Al- 
most universally  the  freshman  takes  mathematics,  English, 
one  foreign  language  and  drawing.  Of  these  drawing  is  the 
only  thing  that  resembles  engineering.  In  many  of  the  engi- 
neering schools  even  in  the  second  year  the  student  still  meets 
with  nothing  that  closely  resembles  engineering.  The  idea  is 
to  lay  theoretical  foundations  first  and  then  teach  him  prac- 
tice. I  would  like  to  raise  the  question  for  discussion  here 
whether  the  students  would  not  learn  their  engineering  very 
much  more  quickly  and  more  efficiently,  and  so  be  better  able 
to  accelerate  production  and  exercise  initiative  in  handling 
new  problems,  if  we  would  correlate  the  work  in  the  freshman 
year  with  some  engineering  work.  Why  not  introduce  into 
the  freshman  year  a  course  which  might  be  called  ''elements 
of  engineering,"  which  might  deal  with  real  problems  in  me- 
chanics perhaps,  or  in  the  transmission  of  energy  by  ma- 
chinery, in  short  with  any  kind  of  engineering  problems  that 
were  real,  concrete,  definite  and  closely  connected  with  his 
mathematics  and  his  drawing,  so  that  the  three  would  be  three 
phases  of  the  same  thing  ?  Would  not  the  students  learn  their 
engineering  more  quickly  on  that  basis?  Would  they  not 
acquire  initiative  more  readily,  and  would  they  not  be  better 
able  to  aid  in  production  ? 

I  know  of  two  experiments  that  are  being  made  to  test  this 
particular  question.  The  first  of  them  you  may  have  noticed 
last  month  in  the  bulletin  of  the  Society  is  being  carried  out 
at  the  University  of  Washington  in  the  teaching  of  mechanics. 
There  they  transferred  the  mechanics  course  from  the  third 
year  to  the  first  year,  and  gave  it  as  a  series  of  engineering 
problems  in  production.  A  sample  problem,  for  instance,  is 
"Here  is  a  given  dam;  here  are  the  conditions  under  which  it 
is  built ;  here  is  a  description  of  the  way  it  is  built.  Is  the 
dam  safe?"  The  student  is  required  to  find  out.  The  prob- 
lems given  to  the  freshman  involve  the  use  of  calculus  methods 
in  the  solution.     These  methods  are  not  taught  beforehand, 
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but  are  taught  when  they  are  needed ;  and  the  result  of  the 
work  is  heartily  gratifying  to  the  instructor.  The  result  is 
not,  however,  convincing  to  the  rest  of  us  for  the  reason  that 
it  is  not  measured  by  objective  tests.  Yet  the  experiment  is 
suggestive  of  a  line  of  action  which  may  lead  to  more  rapid  de- 
velopment of  engineers  who  have  initiative  and  who  can  ac- 
celerate production. 

The  second  experiment  has  not  yet  been  made.  It  is  planned 
for  next  year  at  Brown  University.  There  a  new  course  in 
engineering  is  announced  with  eighteen  credit  points  per  year. 
In  the  first  two  years  three  of  those  credit  points  are  devoted 
to  ''applications  of  engineering"  or  '' elements  of  engineer- 
ing." consisting  of  practical  problems  well  coordinated  with 
the  mathematics  and  drawing  of  the  freshman  year.  Brown  is 
thus  going  to  try  the  experiment  of  teaching  practical  appli- 
cations right  along  with  the  theory  and  closely  correlated 
with  it. 

Hence  perhaps  this  is  the  most  promising  method  for  speed- 
ing up  the  engineering  education.  Another  advantage  of  this 
plan  lies  in  the  fact  that  a  student  who  can  stay  only  one  or 
two  years  at  an  engineering  school  secures  not  only  the  theo- 
retical training  of  the  first  two  years,  but  also  a  certain  amount 
of  practical  knowledge  in  handling  things  along  with  it.  I 
would  like,  then,  to  suggest  as  a  topic  for  discussion,  the  ques- 
tion whether  the  introduction  of  more  engineering  work  into 
the  first  two  years  is  not  the  most  effective  way  of  developing 
initiative  and  speeding  up  the  training  of  men  for  intelligent 
production. 

G.  C.  Anthony:  I  will  say  just  a  word  concerning  the  courses 
that  we  have  been  trying  out  at  Tufts.  As  yet  I  really  do 
not  know  very  much  about  the  results,  but  they  appear  to 
have  been  good.  We  have  gone  some  way  toward  carr\ing  out 
that  work  which  Dr.  Mann  has  suggested,  but  mostly  during 
the  .sophomore  year.  In  the  freshman  year  we  have  intro- 
duced surveying,  and  already  give  courses  in  mechanic  arts 
and  drawing.  In  the  sophomore  year  we  give  the  first  course 
in  electricity  which  is  a  comprehensive  survey  of  the  subject. 
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We  have  also  introduced  a  course  in  heat  engineering,  which 
is  closely  correlated  with  one  in  mechanism.  We  also  begin 
hydraulic  engineering  in  the  sophomore  year,  a  course  which 
has  proved  to  be  rather  severe,  yet  one  of  the  popular  courses. 
We  are  giving  five  distinct  engineering  courses,  and  introduce 
the  beginnings  of  them  all  in  the  sophomore  year,  since  we 
allow  no  differentiation  during  the  first  two  years,  nor  do  we 
allow  any  differentiation  between  mechanical  and  electrical 
engineering  until  the  senior  year.  The  real  work  in  mechanics 
is  not  begun  until  the  sophomore  year,  but  I  have  been  very 
much  interested  in  the  work  that  has  been  described  here  as 
carried  on  at  the  University  of  Washington.  I  am,  neverthe- 
less, a  little  suspicious  of  the  results  that  might  be  accom- 
plished elsewhere  but,  of  course,  it  depends  very  largely  upon 
the  teacher.  Under  proper  conditions  almost  any  subject  can 
be  taught  in  any  year. 

One  change  that  has  been  necessitated  by  our  new  curricu- 
lum is  a  postponement  of  advanced  mathematics.  We  are 
discontinuing  mathematics  at  the  middle  of  the  sophomore 
year  and  do  not  propose  to  continue  it  until  the  middle  of  the 
junior  year,  at  which  time  we  hope  there  will  be  a  keener  ap- 
preciation for  the  subject,  when  we  can  correlate  it  with  more 
advanced  work  in  applied  engineering.  The  result  of  this 
change  remains  to  be  seen. 

C.  E.  Magnusson:  I  wish  merely  to  add  that  as  a  direct 
result  of  Professor  More's  methods  of  teaching  mechanics 
(described  in  the  May,  1917,  Engineering  Education,  by 
Mr.  Duckering)  the  revised  curricula  for  all  our  engineering- 
students  require  three  hours  per  week  in  applied  mathe- 
matics during  the  freshman  year.  The  work  consists  of  engi- 
neering problems  as  mentioned  by  Dr.  Mann  and  is  presented 
from  the  engineer's  point  of  view.  We  hope  to  give  the  stu- 
dents an  introduction  to  the  work  of  the  profession  he  intends 
to  enter  and  also  to  increase  his  interest  in  mathematics  and 
physics. 

A.  A.  Potter:  We  are  all  interested  in  the  intensifying  of 
10 
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engineering  courses  to  meet  the  present  emergency.  I  would 
like  to  find  out  a  little  more  from  Dean  Ra\Tnond  as  to  how 
this  method  works  and  if  it  does  not  affect  the  standards. 
The  question  to  my  mind  is.  what  methods  do  you  use  for 
continuing  the  course  during  the  summer  months?  Is  Dean 
Raymond  expecting  teachers  to  teach  cla.s.ses  eleven  months 
in  the  year? 

Dean  Raymond:  The  plan  we  have  had  contemplated  only 
nine  months"  work. 

Dean  Potter:  Let  us  assume  that  you  have  students  in  the 
senior  mechanical  engineering  class,  taking  a  course  in  heat- 
ing and  ventilation  Do  you  have  three  sections  and  are  your 
teachers  expected  to  teach  such  additional  sections? 

Dean  Raymond :  "We  might  have  to  have  three  sections,  and 
we  might  not.  That  is  all  a  matter  of  making  up  the  pro- 
gram. If  you  will  see  my  chart,  you  will  perhaps  be  able  to 
understand  it. 

Dean  Potter:  How  do  you  expect  to  handle  them  without 
increasing  the  load  upon  the  teachers  or  without  increasing 
the  budget  ?  It  seems  to  me  you  have  to  increase  something. 
Your  teachers  must  handle  more  classes  per  week,  or  you  in- 
crease the  number  of  teachers. 

Dean  Raymond:  It  is  merely  extreme  familiarity  with  the 
subject  on  the  part  of  the  teacher. 

Dean  Potter:  But  we  are  interested  in  having  pointed  out 
how  you  do  it. 

Dean  Raymond:  I  can  not  possibly  explain  it  here  in  a  few 
moments.  If  you  will  see  me  personally.  I  shall  be  very 
glad  to  explain  it  to  you  or  to  anyone  else  who  may  be  in- 
terested. 

Dean  Potter:  I  think  it  would  be  worth  while  for  Dean 
Raymond  to  prepare  a  paper  for  publication  in  the  Bulletin 
of  the  Society  which  would  set  forth  his  method  of  handling 
the  situation  without  increasing  the  budget. 

Commander  W.  T.  Cluverius,  U.  S.  N.  (U.  S.  Naval 
Academy »  :  Mr.  President,  apropos  of  this  particular  sub- 
ject relative  to  speeding  up  engineering  curricula  at  all  of 
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our  institutions,  that  necessity  has,  of  course,  been  forced  on 
us  at  Annapolis.  We  have  graduated  this  year  two  classes  of 
nearly  two  hundred  each  within  three  months  of  each  other, 
and  one  with  practically  only  a  three  years'  course.  We  know 
that  there  has  been  loss  of  professional  instruction  and  at  a 
vital  point  in  the  course.  The  demand  for  officers  had  to  be 
met.  The  manner  in  which  we  realized  some  additional  time 
in  this  emergency  may  be  of  interest. 

We  look  at  the  situation  from  the  armed-force  viewpoint, 
but  it  has  much  in  common  with  the  utilization  of  engineering 
graduates  of  civil  life  in  the  national  service,  one  of  the 
present  questions  now  under  discussion  here.  When  the 
word  came  to  graduate  the  classes  ahead  of  time,  we  at  once 
abolished  the  review  months  which  ordinarily  precede  the 
term  examination  and  also  the  examinations  themselves.  We 
gained  thus  two  and  one  half  academic  months,  of  four  weeks 
each.  In  addition  the  class  which  succeeded  to  first  one  for 
early  graduation  was  retained  at  Annapolis  instead  of  being 
sent  to  sea  on  the  usual  three  months'  practice  cruise  begin- 
ning in  June  of  each  year.  This,  however,  did  not  net  us 
much  time  as  a  subsequent  order  came  by  telephone  from 
Washington  to  graduate  that  class  the  end  of  June  instead 
of  in  September.  They  went.  I  will  not  say  that  they  were 
completely  equipped  in  engineering  but  they  are  getting  the 
rest  of  the  course  by  experience  right  now.  Monthly  exr 
aminations  are  held,  the  weight  of  which  is  one  third  of  the 
recitation  marks,  and  midshipmen  are  required  to  be  satis- 
factory each  month.  The  Engineer  Corps  of  the  Navy,  as 
such,  was  abolished  in  1899.  Since  that  time  every  graduate 
of  Annapolis  is  required  to  qualify  in  engineering  and  begins 
his  work  upon  entrance  and  continues  it  until  graduation. 
As  a  matter  of  fact,  the  class  now  entering  and  which  will 
number  nearly  800  when  the  Naval  Academy  begins  its  next 
regular  year  in  September  is  already  at  work  in  the  shops  of 
the  Department  of  Marine  Engineering  and  Naval  Construc- 
tion and  receiving  practical  instruction  in  the  operation  of 
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power  boats.     It  is  a  problem  of  eoui*se,  but  solved — for  us — 
when  the  order  comes  to  go. 

In  regard  to  a  matter  which  I  feel  to  be  most  important  and 
which  I  believe  to  be  closely  associated  with  these  discussions 
— I  refer  to  the  training  of  engineers  who  are  shortly  to  be 
required  in  vast  numbers  for  the  merchant  marine  service. 
"We  have  been  talking  of  the  enormous  amounts  of  material 
being  assembled  for  use  on  the  other  side ;  in  fact,  already 
going  across:  of  the  vast  number  of  men  and  officers  who 
are  to  go  to  the  front  in  a  war  which  will  last  for  years.  We 
must  cousider  the  greatly  expanded  shipping  which  this 
eountrj'  is  building  and  buying  in  order  that  this  material 
and  these  troops  may  be  transported  across  the  Atlantic. 
The  matter  is  not  yet  receiving  enough  attention.  Marine 
engineers  are  to  be  required  greatly  in  excess  of  the  present 
supply.  A  number  of  small  schools  along  the  seaboard  have 
been  started  with  a  view  of  giving  additional  instniction  to 
men.  locally,  best  fitted  to  go  into  that  ser\-ice.  There  will 
so(Jn  be  demands  in  many  directions  for  personnel  of  the  sort 
in  the  government-owned  vessels  now  building  and  the  trans- 
ports being  secured.  Only  this  morning,  the  Coast  Guard 
advertises  for  engineers  of  all  classes  without  regard  to 
license. 

There  are  a  number  of  colleges  belonging  to  this  Society 
which  maintain  courses  in  mechanical  engineering  and  many 
in  marine  engineering.  It  is  a  pertinent  question  to  ask  if 
these  schools  should  not  adapt  and  popularize  their  courses. 
in  this  time  of  war.  to  meet  the  needs  of  education  of  thou- 
sands of  young  men  who  are  to  be  required  at  the  throttles 
of  thousands  of  merchantmen.  How  better  can  we  get  them  ? 
It  is  a  practical  education  they  need.  '  The  type  of  men  to  be 
recruited  for  the  merchant  service  could  not  possibly  pursue 
the  courses  these  institutions  now  maintain.  It  is  not  neces- 
sary- that  they  should.  Scores  of  schools — technical  colleges 
and  intermediate  engineering  schools,  trade  schools — at 
Boston,  Xew  York,  elsewhere,  inland  as  well,  have  available 
resources  to  train  these  people, — not  in  the  theory  of  thermo- 
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dynamics  or  in  engineering  descriptive  geometry,  but  in  the 
practical  operation  of  a  reciprocating  engine,  of  a  water  tube 
boiler,  of  turbine  machinery.  The  additions  to  existing  ele- 
mentary courses  can  readily  be  determined — that  part  of  it 
is  not  a  problem. 

In  so  far  as  the  Navy  itself  is  concerned,  we  are  taking  care 
of  our  end.  Our  increased  enlisted  engineering  force  is 
being  trained  in  the  battle  fleet.  Of  the  several  thousand 
reserve  officers,  enrolled  from  civil  life,  two  hundred  were 
sent  to  Annapolis  yesterday — selected  from  every  naval  dis- 
trict— to  get  an  adapted  course.  Many  are  graduates  of  your 
institutions.  They  have  settled  down  to  a  two  months'  in- 
tensive job.  Their  day  begins  at  6 :20  in  the  morning  and 
ends  at  10  at  night.  We  will  try  to  perfect  them  as  best  we 
may  in  this  time.  These  men  will  go  into  our  ships  both  on 
deck  and  below.  We  believe  that  the  Navy  has  a  practical 
way  of  dealing  with  the  question  of  how  shall  the  graduates 
of  engineering  schools  best  serve  their  country  in  time  of 
war.  These  men  will  go  into  our  fleet  and  our  patrol  on  this 
side — and  on  the  other. 

But  we  want  the  convoy  to  get  there,  too.  with  its  all- 
essential  cargo.  The  engineer  is  needed  to  do  this.  Our 
institutions  can  render  a  practical  service  first-hand  to  the 
national  government  in  providing  him,  and  the  Navy  will 
certainly  welcome  the  help. 

K.  G.  Matheson:  I  want  to  depart  for  a  moment  from  the 
topic  under  discussion,  to  bring  the  attention  of  the  Society 
to  a  matter  which  appeals  to  us  from  a  practical  standpoint 
at  the  Georgia  School  of  Technology. 

We  here  on  all  sides  great  emphasis  being  laid  on  the  de- 
sirability and  absolute  necessity  of  retaining  men  in  the  col- 
leges, and  in  particular  in  the  engineering  schools.  That  has 
been  emphasized  by  the  President  of  the  United  States,  by 
General  Leonard  Wood,  by  the  Department  of  Education,  and 
by  other  high  officials.  And  yet,  when  the  question  is  asked 
General  Black  this  afternoon  how  the  men  ought  to  be  re- 
tained in  the  colleges,  at  once  the  idea  is  advanced  which 
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already  holds  in  the  colleges,  that  we  have  to  be  very  careful 
about  this  or  the  college  will  be  regarded  as  a  bombproof  for 
slackers.  Gentlemen,  how  are  we  going  to  solve  this  problem  ? 
"We  are  told  with  great  emphasis  that  it  is  absolutely  necessary 
to  have  men  remain  in  the  colleges,  and  yet  on  the  other  hand 
we  are  told  if  we  try  to  keep  them  there,  there  is  danger  of 
having  the  college  regarded  as  a  bombproof  for  slackers.  It 
seems  to  me  that  one  solution  of  the  problem  is  this,  that  we 
can  have  this  Society  pass  a  resolution  favoring  the  retention 
in  the  engineering  colleges  of  students  for  their  senior  work. 
I  wish  to  state  this,  gentlemen :  This  doubtless  is  the  experi- 
ence of  every  engineering  college  in  the  country.  At  the 
Georgia  School  of  Technology — this  is  a  concrete  illustration 
with  which  I  am  entirely  familiar — we  are  ^ecei^'ing  applica- 
tions, sometimes  as  many  as  twenty-live  in  a  day.  for  the  serv- 
ices of  the  graduates  of  that  institution,  without  having  a  man 
available.  Of  our  senior  class  of  one  hundred  men  who  grad- 
uated on  June  14,  sixty-live  per  cent,  went  into  training  camp 
at  Fort  ^IcPhersou.  Over  two  hundred  of  our  men  are  there 
Eighty-two  of  our  men  are  in  the  coast  artillery  training 
camp ;  and  so  it  goes.  There  is  an  enormous  demand  for  the 
se^^^ces  of  the  engineer  in  the  industrial  development  which 
is  directly  concerned  in  the  proper  conduct  of  this  war.  A\'ith- 
out  any  men  practically  to  meet  the  demand.  Of  the  senior 
class  of  next  year,  of  abovit  one  hundred  and  twenty  or  one 
hundred  and  twenty-five  men.  I  am  informed  that  over  half 
of  these  men  have  been  spoken  for,  or  at  least  that  they  are 
thinking  of  going  out  into  service  of  various  concerns  with- 
out remaining  in  the  college  and  getting  their  degrees,  and 
thereby  greatly  increasing  their  eflfioiency.  The  reason  is  just 
the  reason  that  General  Black  expressed  this  afternoon,  that 
if  they  remain  in  the  colleges  they  will  be  rather  looked  down 
upon.  If  it  is  essential  that  these  men  should  be  there,  should 
not  there  be  a  note  of  authority  which  will  enable  us  to  retain 
them  in  the  colleges?  We  are  perfectly  willing  to  do  what- 
ever the  country  wishes  us  to  do — if  necessary,  close  the  doors 
of  the  colleges  and  let  the  men  go  out,  but  we  know  from  the 
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experience  of  Great  Britain  how  very  unwise  that  would  be. 
We  realize  that  she  realizes  that  she  made  the  mistake  nec- 
essarily which  will  be  for  a  very  permanent  hurt,  and  which 
we  wish  to  avoid.  Would  it  be  possible  to  pass  a  resolution, 
advising  the  young  men  in  rising  senior  classes,  to  remain  in 
the  colleges  until  graduation  and  then  to  accelerate  the  other 
classes  ? 

We  have  established  at  Georgia  Tech  military  aeronautics 
for  a  course  of  intensive  training,  and  we  have  evolved  some 
idea  of  how  we  can  accelerate  this  course  so  that  the  men  in 
the  rising  junior  class  need  not  take  two  years  for  graduation. 
but  may  graduate  at  least  within  a  year  and  a  half.  Some- 
thing has  to  be  done,  and  that  immediately.  It  the  impression 
is  allowed  to  prevail  that  is  wrong  for  these  men  to  stay  in  the 
colleges,  we  are  going  to  have  exactly  the  same  experience 
which  Great  Britain  had  to  her  permanent  hurt.  It  seems  to 
me  that  one  of  the  most  practical  questions  this  Society  has  to 
perform  now  is  to  take  some  action — you  will  have  to  take  into 
consideration  of  course  what  we  can  do — about  the  retention 
of  these  men  in  college  until  their  graduation. 

J.  F.  Hajrford:  I  would  like  to  do  my  part  in  focusing  the 
remainder  of  the  discussion  along  general  lines  of  the  talk  that 
has  just  ended.  It  seems  to  me  that  we  are  faced  by  a  con- 
dition rather  than  a  theory  in  two  respects.  We  are  faced  by 
this  condition  that  at  the  same  time  that  we  have  an  exodus 
of  engineering  students  from  engineering  colleges,  we  have  a 
greatly  increased  demand  for  graduates  in  engineering.  That 
is  one  of  the  conditions  that  faces  us  which  forces  us  to  act  in 
a  different  way  from  which  theory  might  impel  us  to  act. 

Another  way  in  which  we  are  faced  by  condition  rather 
than  theory :  It  certainly  is  a  good  theory  that  in  our  attempt 
to  hold  the  students  of  engineering  in  the  colleges  of  engi- 
neering; we  ought  to  be  enthusiastically  backed  up  by  the 
authorities  at  Washington.  The  condition  is  that  there  are 
extreme  complications  in  the  situation  at  Washington,  and  on 
the  face  of  it  we  are  not  getting  the  backing  we  should  have. 
In  reality,  possibly  we  are.     Remember  now  that  I  feel  that  we 
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are  facing  a  condition  rather  than  a  theory  in  these  respects, 
and  so  if  you  find  the  resolution  which  I  am  about  to  offer  is  a 
good  deal  more  mild  than  my  belief,  remember  that  I  believe 
we  are  facing  a  condition  which  we  ought  to  recognize,  and 
therefore,  we  should  try  to  do  the  thing  we  can  do  rather  than 
to  try  to  do  the  thing  we  ought  to  do.  but  can  not. 

It  seems  to  me  that  exemption  for  students  of  engineering 
is  an  impossibility.  The  time  for  that  kind  of  action  is  prob- 
ably past  for  exemption  as  such.  I  believe,  however,  that  the 
law  leaves  a  large  discretion  and  power  in  the  hands  of  the 
President  of  the  United  States.  I  hope  the  resolution  which  I 
am  about  to  offer  will  explain  the  rest  of  my  mental  attitude. 
I  would  like  to  offer  this  as  a  resolution  intended  to  focus 
discussion  and  to  bring  action,  if  my  guess  is  true  that  on 
this  part  of  the  matter  at  least,  we  all  think  alike.  1  offer 
this  as  the  resolution  : 

•'  Resolved,  That  a  comittee  of  three  be  appointed  by  the 
President  of  this  Society  to  prepare  a  resolution  addressed 
to  the  President  of  the  United  States,  expressing  the  opinion 
of  this  Society  that  it  is  desirable  that  students  of  engineering 
should  complete  their  college  courses,  and  that  it  is  desirable 
that  such  engineering  students  as  are  necessarily  drafted  into 
military  service  be  placed  in  positions  in  which  they  may 
render  the  best  service  of  which  they  are  capable. ' ' 

It  seems  to  me  such  a  resolution  should,  within  the  limits  of 
the  resolution,  state  briefly  the  basis  of  the  opinion  of  the  So- 
ciety, and  that  this  resolution,  if  prepared  in  this  way.  should 
be  reported  back  to  the  Society  before  the  end  of  this  meeting, 
so  that  it  may  be  forwarded  to  the  President.  Notice  in  a  gen- 
eral way  I  am  trying  to  focus  the  opinion  of  the  Society  where 
I  believe  it  will  do  the  most  good.  It  is  a  well-known  prin- 
ciple among  men  who  have  had  much  experience  in  coming  to 
Washington  to  get  things  done,  that  if  you  are  in  doubt 
how  high  up  you  go  in  the  organization,  resolve  all  your 
doubts  in  going  as  high  as  you  can.  That  is  the  basis  of  my 
belief  that  we  ought  to  address  this  resolution  to  the  President 
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of  the  United  States.     I,  therefore,  move  the  adoption  of  this 
resolution  which  I  have  just  offered. 

F.  C.  Caldwell:  I  am  glad  that  the  discussion  has  taken  the 
turn  that  it  has.  It  seems  to  me  that  the  great  problem  before 
the  engineering  teachers  of  the  present  time  is  this  problem  of 
supplying  engineers.  We  had  about  four  times  as  many  appli- 
cations for  graduates  before  the  war  began  as  we  had  men 
available,  nor  was  this  peculiar  to  us.  The  situation  is  the 
same  throughout  the  country.  That  is  a  pretty  serious  con- 
dition. On  top  of  that,  comes  all  the  demand  which  must 
follow  from  the  war,  both  direct  and  indirect.  We  are  faced 
with  a  most  difficult  problem.  Obviously  one  aspect  of  that 
problem  is  this  matter  of  keeping  the  students  in  college.  Ohio 
State  has  been  in  pretty  close  touch  with  the  war  department. 
We  have  several  in  our  faculty  who  have  been  very  active. 
Yet  we  have  lost  very  few  of  our  engineering  students  so  far 
through  voluntary  enlistment.  I  think  there  is  very  little  of 
the  feeling  that  a  man  is  ashamed  if  he  does  not  immediately 
enlist.  This  has  been  due  to  the  same  attitude  taken  by  those 
who  were  most  interested  in  the  military  situation. 

The  other  aspect  which  is  directly  in  line,  I  think,  with  the 
resolution,  is  this :  Some  students  are  going  to  be  drafted,  and 
the  question  then  comes  as  to  whether  they  will  be  allowed  to 
take  the  course  of  the  draft  and  go  into  the  trenches  as 
privates,  or  whether  something  else  can  be  done.  I  was  told 
recently  by  an  officer  of  one  of  the  medical  colleges  that  it  was 
the  hope  there  that  the  draft  would  be  suspended  in  the  ease 
of  medical  students  pending  completion  of  their  course — ^not 
that  they  will  be  exempted,  but  simply  that  the  draft  will  be 
held  up  till  they  have  completed  their  medical  preparation, 
or  at  least  until  the  need  for  their  services  becomes  pressing. 
I  do  not  know  whether  anything  of  that  sort  can  be  carried 
out,  but  it  seems  to  me  that  is  a  thing  which  we  might  well 
hope  to  see  done  with  the  engineers,  especially  if  it  is  being 
considered  for  the  medical  students. 

Dugald  C.  Jackson:  The  reason  I  wish  to  speak  to  this  point 
is  the  fact  that  there  seems  to  me  some  disagreement  as  to  the 
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objectiou  to  be  accomplished.  I  will  not  of  course  at  the 
present  time  undertake  to  go  into  the  old  style  rough-and- 
tumble  scrap  with  Dean  Raymond  which  we  formerly  enjoyed 
so  much.  He  has  misconstrued  some  of  our  old  times.  I  had 
some  notes  on  Professor  Constant  *s  remarks.  I  think  Professor 
Constant's  suggestions  are  ideas  which  would  lead  us  to  the 
sort  of  resolution  that  is  before  us.  I  am  glad,  therefore,  to 
hear  the  proposal  contained  in  the  resolution. 

I  also  rose  to  my  feet  in  regard  to  the  suggestion  of  someone 
here  that  a  statement  from  the  President  of  the  United  States 
to  the  students  of  the  engineering  schools,  that  they  should 
stay  at  their  studies,  would  keep  them  there.  I  do  not  believe 
it.  unless  it  is  at  the  same  time  pointed  out  to  them  that  it  is 
their  duty,  and  the  reason  why  it  is  their  duty.  The  students 
of  the  engineering  schools  of  the  United  States  are  young  men 
of  a  great  deal  of  enthusiasm,  a  great  deal  of  hard  sense,  still 
youthful  to  be  sure,  but  of  high  ideals;  and  a  mere  statement 
(even  if  from  the  President  of  the  United  States)  that  it  is 
better  for  them  to  stay  in  the  leading  strings  of  the  engineering 
schools  will  not  keep  them  there  if  they  think  it  is  their  duty 
to  go  to  France.  We  need  something  more  than  has  been 
suggested,  and  we  also  want  something  to  go  into  the  minds  of 
the  students  that  is  distinctly  different  from  the  simple  .sug- 
gestion just  made  that  we  professors  would  like  to  have  the 
students  remain  in  the  engineering  schools.  That  sounds  as 
if  the  professors  want  the  engineering  students  at  the  engi- 
neering schools  so  that  we  may  have  occupation  next  winter. 
Of  course,  that  interpretation  is  ridiculous.  If  we  want  the 
students  in  the  engineering  schools  next  winter,  it  is  because 
we  believe  it  is  for  the  best  interests  of  the  country.  There 
can  not  be  any  other  reason  in  the  minds  of  the  real  teachers 
of  engineering,  and  I  do  not  think  there  are  any  others  here. 
We  believe  it  is  for  the  best  interests  of  the  country  for  the 
engineering  students  to  complete  their  studies,  and  therefore 
that  it  is  their  duty  to  complete  them  if  they  have  the  opportu- 
nity, and  the  situation  needs  to  be  brought  to  the  minds  of  our 
students  from  that  standpoint. 
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As  far  as  exemption  from  the  draft  is  concerned,  I  am  not  at 
all  impressed  by  the  remarks  that  have  been  made.  I  have 
looked  at  this  matter  for  months  from  three  standpoints.  One 
is  from  the  standpoint  of  my  students,  who  are  quite  numerous. 
Another  is  from  the  standpoint  of  a  very  large  staff  in  the  de- 
partment that  I  have  the  great  honor  of  having  to  do  with, 
from  which  about  one  third  have  gone  to  the  service  of  the 
United  States  already.  And  the  third  standpoint  is  from  that 
of  my  own  family,  a  family  of  two  children,  with  only  one  son. 
My  son  has  gone  into  the  service  although  only  through  the 
equivalent  of  the  first  two  years  of  his  engineering  course. 
Perhaps  if  the  young  man  and  I  had  conferred  together  to- 
day, instead  of  three  or  four  months  ago,  I  might  have  under- 
taken to  pursuacle  him  to  go  on  with  his  engineering  course; 
and  yet,  on  thinking  that  over,  I  think  of  the  enthusiasm  of 
youth,  the  enthusiasm  for  ideals  of  righteousness  and  civili- 
zation and  the  high  feeling  of  youth  that  it  is  necessary  for  the 
ablest  young  men  to  go  and  do  their  duty  if  they  can,  pre- 
ferably as  officers,  and  to  get  the  education  to  become  officers — 
and  if  they  can  not  get  this  education,  to  go  anyhow — with 
those  ideas  in  mind  I  have  doubts  whether  I  should  have  tried 
to  change  the  course  of  the  youth,  although  I  recognize  that  in 
my  family  and  innumeralDle  other  familes  the  chances  of  un- 
speakable grief  through  this  war  are  tremendous. 

Since  our  students  have  well-developed  ideals,  ambitions, 
and  views  of  what  is  right,  and  their  enterprise  and  enthusiasm 
are  so  great,  they  will  embrace  immediate  activities  in  the  war 
and  leave  the  engineering  schools  unless  we  can  show  them 
convincingly  that  it  is  in  the  direction  of  a  proper  development 
of  their  enthusiasm  and  ideals  for  them  to  stay  with  us  until 
their  studies  are  completed.  If  we  can  do  that,  I  believe  we 
will  have  helped  to  solve  the  present  unhappy  situation  in 
which  there  appearently  will  be  a  continuing  call  for  trained 
young  men  in  the  war. 

Director  Hayford's  proposal  seems  to  me  aimed  in  the  di- 
rection of  these  views.  For  that  reason  I  favor  it.  I  believe 
the  engineering  students  should  preferably  stay  with  us  to 
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complete  their  studies,  and  I  believe  they  largely  will.  Some 
will  be  drafted,  but  the  young  gman  who  is  drafted  is  not 
disgraced.  He  is  called  by  the  nation,  in  a  sense,  although  it 
is  by  lottery,  and  the  young  man  in  the  engineering  school 
who  is  a  junior  and  who  has  been  well  trained  up  to  that 
point  and  is  drafted,  will  soon  be  an  officer,  and  it  will  not  be 
to  his  discredit  to  have  obtained  a  commission  by  the  way  of  the 
ranks  instead  of  going  in  originally  as  an  officer.  No  young 
man  need  worry  alwut  the  draft.  It  is  an  honor,  and  not  other- 
wise. A  few  of  our  students  will  be  drafted,  and  let  us  do  our 
best  to  show  the  rest  of  them  that  it  is  their  duty  to  complete 
their  studies,  and  that  their  best  ambitions  and  best  ideals  and 
best  enthusiasms  should  bring  them  back  to  us  for  as  long  as  is 
necessary  to  their  useful  education.  In  connection  with  their 
engineering  instruction,  let  us  put  in  the  proper  amount  of 
special  military  instruction,  if  we  can  possibly  get  the  men  to 
teach  it.  so  that  these  young  chaps  will  be  ready  to  be  most 
useful  in  either  the  war  or  civil  life  as  soon  as  they  graduate. 
If  we  do  that,  we  will  have  settled  our  problem  wisely.  We 
have  the  opportunity  to  do  it,  but  let  us  not  try  to  do  it  by 
mere  resolution.  Let  us  make  it  a  matter  of  convincing  pre- 
sentation which  will  appeal  to  our  students. 

G.  F.  Swain:  In  common  with  many  other  members  of  this 
Society,  the  idea  had  come  to  my  mind  that  we  ought  to  pass 
some  form  of  resolution  to  bring  to  the  minds  of  our  students 
the  fact  that  there  are  other  fields  in  which  they  can  be  useful 
rather  than  in  the  trenches.  I  am  very  glad  indeed  to  sup- 
port the  resolution  offered  by  Dr.  Hayford.  However,  before 
referring  this  matter  to  a  committee  as  he  has  suggested,  I 
would  like  to  amend  his  resolution  by  omitting  the  words 
"addressed  to  the  President  of  the  United  States."  I  see  no 
reason  why  we  should  pass  a  resolution  to  be  addressed  simply 
to  the  President.  A  copy  should  be  sent  to  the  President,  and 
to  other  government  officials,  and  the  resolution  published  in 
our  transactions  so  that  our  students  and  professors  can  all 
see  it.  I  offer  that  suggestion  as  an  amendment,  and  move  its 
adoption. 
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(The  amendment  was  seconded  and  carried.) 
D.  C.  Hmnplireys :  I  am  very  much  opposed  to  petitioning 
the  President  of  the  United  States.  The  President  has  said 
all  we  could  desire  him  to  say  or  expect  him  to  say.  I  am  in 
favor  of  expressing  as  the  opinion  of  this  Society  that  the 
students  in  the  engineering  classes  should  stay  at  college, 
especially  if  they  are  imder  age.  I  am  vei*y  much  opposed  to 
ha-snng  this  Society  ask  any  exemption  from  the  draft  for  men 
twenty-one  years  of  age  and  over.  It  looks  too  much  like  "  It 
is  interfering  with  our  business,  and  when  you  come  to  touch 
me.  I  want  you  to  let  my  business  alone."  I  do  not  see  any 
reason  why  college  men  twenty-one  years  old  should  not  go. 
The  mere  fact  a  man  is  in  college  shows  he  does  not  have  to  earn 
a  living  for  anyone.  The  money  paid  to  send  him  to  college 
can  be  spent  in  helping  people  along  that  are  dependent.  In 
other  words,  he  is  free  to  go.  As  a  rule  he  is  unmarried,  and 
if  he  should  not  go,  who  should  ?  That  comes  up  to  my  own 
family.  One  boy  twenty  years  old  was  anxious  to  go.  I  said 
to  him  that  the  beauty  of  this  draft  is  that  Congress  has 
decided  that  it  will  designate  whose  duty  it  is  to  go.  That  is 
the  idea.  It  is  every  man's  duty  to  give  his  life  to  his  country 
if  called  on.  It  is  the  duty  of  Congress  to  pick  out  the  men 
who  shall  go.  I  said :  ' "'  Congress  has  designated  the  men  be- 
tween twenty-one  and  thirty  years  of  age.  It  has  not  told  you 
to  go.  Yoti  are  in  college  and  the  President  says  you  ought  to 
st<iy  in  coUege."  The  Commissioner  of  Education  said  so  too 
and  the  Chief  of  Engineers  hassaidso  just  to-day.  I  talked  to 
him  in  that  way.  He  said :  " "  If  they  think  it  is  my  duty  to  stay 
here.  I  will  stay  here  another  year.''  Another  one  in  the 
family  was  twenty-one  years  old.  and  he  attempted  to  volunteer 
in  the  ambulance  corps  that  was  sent  off,  because  he  thought 
it  was  a  sort  of  odium  to  be  drafted.  We  persuaded  him  out 
of  that,  and  he  is  now  in  the  place  that  was  designated  for 
him  and  is  in  training  to  go  where  he  is  told  to  go.  That  is 
the  position  every  young  man  ought  to  have  in  a  republic. 
I  am  opposed  to  asking  the  President  to  excuse  our  boys  if 
they  should  happen  to  be  drafted. 
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Anson  Marston:  I  believe  that  we  ought  not  to  ask  for  any 
exemption  from  the  draft  for  engineering  students.  It  be- 
comes a  personal  matter  with  each  of  us.  I  have  a  boy  twenty- 
one  years  old,  and  he  has  entered  the  training  corps.  If  he 
does  not  secure  a  commission,  he  will  enlist,  and  if  he  did  not 
I  would  be  ashamed  of  him.  That  is  the  situation,  though  I 
do  not  know  whether  he  will  come  back  from  the  war  alive  or 
not.  Although  I  do  not  think  that  we  ought  to  ask  any  ex- 
emption for  engineering  students.  I  do  think  that  the  Gov- 
ernment should  use  them  when  drafted  in  such  capacity  as  to 
get  the  benefit  of  their  engineering  training.  I  am  in  sym- 
pathy with  that  portion  of  the  motion,  and  for  that  reason 
shall  support  the  resolution. 

C.  H.  Crouch:  I  feel  as  Dean  ]\Iarston  does  and  as  the  pre- 
ceding speaker  does  with  reference  to  asking  that  engineering 
students  be  exempted  from  the  draft.  As  I  understood  the 
resolution,  there  was  some  word  just  before  the  word 
"  drafted  "  that  sent  a  chill  through  me.  I  think  that  word 
implied  that  we  thought  perhaps  the  engineering  students 
ought  not  to  be  drafted.  ^ly  idea  is  thfjt  I  do  not  care  who 
the  student  is,  whether  a  liberal  arts  or  an  engineer  or  not,  he 
should  take  his  chance  along  with  the  rest  of  them.  The  fact 
that  he  is  an  engineering  student  should  not  give  him  ex- 
emption, and  I  for  one  would  like  to  see  that  word  dropped. 

J.  F.  Hayford:  The  word  to  which  you  refer  is,  "  that  it  is 
desirable  that  such  engineering  students  as  are  necessarily 
drafted  into  the  military  service  be  placed  in  positions  in  which 
they  may  render  the  best  service  of  which  they  are  capable." 
I  have  no  objection  to  throwing  out  the  word  "  necessarily  " 
if  the  Society  wishes.  If  they  are  drafted,  it  will  be  because 
it  is  necessary. 

Professor  Crouch :  It  seems  to  me  that  word  in  unnecessary, 
and  it  sent  a  chill  through  my  system.  I  move  that  the  word 
be  dropped. 

Professor  Jackson:  The  present  draft  is  for  five  hundred 
thousand  or  more  troops.  We  will  have  additional  drafts.  This 
resolution  which  is  now  being  proposed  is  not  pointed  directly 
at  the  first  draft,  but  it  will  have  to  be  directed  at  several, 
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because  we  so  not  have  another  meeting  of  this  Society  for 
twelve  months,  and  it  does  seem  to  me  word  '"  necessarily  "'  is 
perfectly  appropriate  because  there  may  come  an  additional 
draft  in  later  months,  after  some  further  consideration  of  the 
appropriateness  of  carrj^ing  on  the  educational  institutions  in 
their  present  capacity  has  been  made  by  the  national  author- 
ities, and  I  believe  the  word  "  necessarily  •'  or  some  similar 
word  is  not  at  all  objectionable. 

Dean  Marston:  I  was  very  much  interested  in  the  account 
by  Professor  Constant  of  his  plans  for  engineering  work  in 
summer  schools,  and  I  am  anxious  to  know  how  many  institu- 
tions are  making  similar  plans.  I  would  like  to  ask  if  the 
chairman  could  not  obtain  an  expression  as  to  how  many 
schools  are  preparing  to  speed  up  the  summed  work? 

C.  R.  Jones :  Dean  Marston  has  asked  for  an  expression  from 
those  who  come  from  engineering  colleges,  that  are  offering  or 
contemplating  courses  during  the  summer.  Previous  to  the 
action  of  the  college  presidents  at  their  recent  meeting  at 
Washington,  our  students  were  in  a  state  of  turmoil.  When 
word  came  back  that  they  could  sers-e  their  countrv  perhaps 
best  by  remaining  in  school,  there  came  a  demand  for  an  ac- 
celerated course.  There  was  a  joint  meeting  held  between  the 
students  and  the  faculty,  and  it  was  agreed  at  that  time  to 
have  a  continuous  session  during  the  summer.  I  appointed  a 
committee  composed  of  the  heads  of  departments  to  look  into 
the  question.  After  we  stiidied  the  matter  thoroughly,  it 
seemed  to  be  unwise  to  keep  the  freshmen  and  sophomores  in 
school  continuously;  but  we  did  make  arrangements  to  have  a 
continuous  session  for  the  junior  class  of  last  year,  which  is 
now  the  senior  class.  The  class  will  not  be  given  their  degrees 
until  June,  but  they  will  finish  their  courses  in  January  pro- 
vided they  go  into  some  useful  line  of  work  for  the  remainder 
of  the  year.  Those  who  go  into  the  army  as  well  as  those  that 
go  into  the  active  engineering  work  will  be  given  their  degrees 
next  June.  All  we  are  sacrificing.  I  believe,  is  the  theses  and 
one  elective  study.  It  is  an  experiment  and  of  course  we  do 
not  know  how  it  will  come  out.  Up  to  this  time  the  students 
have  done  excellent  work. 


CERTAIN   RELATIONS    OF  A   COLLEGE   OR   UNI- 
VERSITY TO  THE   ENGINEERING  DIVISIONS 
OF  THE  MUNICIPAL  SERVICE. 

BY  AETHTR  H.  BLAXCHARD, 
Professor  of  Highway  Engineering.  Columbia  T7niversity. 

The  opportunities  of  institutions  with  well  manned  and 
thorouglily  equipped  engineering  departments  to  be  of  service 
to  municipalities  are  many  and  varied.  While  not  presup- 
posing that  the  following  suggestions  cover  the  entire  field 
of  sei*vice  which  might  be  rendered,  the  concrete  recommenda- 
tions will  serve  to  illustrate  the  nature  of  the  relationships 
which  are  practicable. 

In  order  to  be  of  maximum  service  the  functional  activi- 
ties of  the  institution  should  comply  with  certain  funda- 
mental principles. 

Fii^st.  the  institution  mu.st  be  administered  by  a  president, 
trustees  and  deans  sufficiently  broad-minded  to  allow  of  the 
efficient  use  of  its  faculty  and  equipment  in  the  service  of 
municipalities. 

Second,  maturity,  earnestness  of  purpose  and  ability  to 
meet  essential  requirements  should  be  the  criterion  upon 
which  is  based  the  utilization  of  the  institution's  facilities  by 
members  of  the  engineering  department  of  a  municipality  and 
other  citizens  of  the  municipality  and  nearby  localities  who 
are  interested  in  engineering  work. 

Third,  the  maintenance  of  a  professional  status  which  would 
place  the  rendering  of  consulting  service  by  members  of  the 
engineering  faculty  and  the  conduct  of  laboratory  tests  and 
investigations  upon  the  same  financial  basis  as  adopted  by 
private  practitioners. 

A  summary  of  the  fields  of  cooperation  in  connection  with 
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which  institutious  may  render  ser^'ice  to  the  engineering  divi- 
sions of  municipalities  includes  the  following: 

1.  Day  and  night  courses  covering  subjects  of  value  and 
interest  to  members  of  the  engineering  division. 

2.  Consulting  services,  by  members  of  the  faculty,  to  the 
various  departments  of  the  municipality. 

3.  Membership  of  membei*s  of  the  engineering  faculty  on 
public  service  committees  and  commissions,  and  in  local  as- 
sociations. 

4.  Investigations  and  tests  for  the  municipality  conducted 
in  the  laboratories  of  the  institution. 

5.  Series  of  lectures  in  the  various  branches  of  engineering 
delivered  by  specialists. 

6.  The  eflBcient  utilization  of  the  libraries  of  an  institution 
by  members  of  the  municipal  ser^dce. 

Night  and  Day  Courses  for  Municipal  Employees. — In 
order  that  courses  given  by  institutions  in  the  interest  of 
engineering  departments  of  municipalities  should  be  suc- 
cessful, certain  fundamental  principles  must  be  recognized. 

First,  courses  must  be  given  for  which  there  is  a  demand. 

Second,  the  courses  must  be  conducted  by  men  capable  of 
efficiently  instructing  municipal  employees  and  who  have  a 
reputation  and  experience  of  such  a  character  as  will  attract 
members  of  the  engineering  di^*ision  of  a  municipality.  For 
example,  an  instructor  might  successfully  give  a  course  in 
mechanical  drawing,  while,  on  the  other  hand,  a  professor, 
with  extended  experience  in  practice,  should  give  such  courses 
as  power  plant  design,  highway  engineering,  water  supply, 
etc. 

Third,  courses  must  be  given  at  such  times  and  in  such 
periods  as  will  render  practicable  the  taking  of  courses  by  the 
maximum  number  of  municipal  employees.  For  example, 
night  courses  should  be  given  in  periods  of  from  two  to  three 
hours  on  one  or  two  evenings  per  week  during  the  late  fall, 
winter  and  early  spring.  Day  courses  should  be  given  in  con- 
centrated periods  of  not  more  than  two  to  three  weeks  in 
length,  the  lectures  and  laboratory  work  requiring,  on  every 
11 
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week  day.  from  two  to  eight  hours  per  day.  depending  upon 
the  character  of  the  course.  Day  courses  likewise  should  be 
given  in  those  periods  of  the  year  in  which  it  is  practicable 
for  municipal  employees  to  secure  leaves  of  absence  or 
vacations. 

Fourth,  the  requirements  for  entrance  on  courses  should 
be  maturity,  which  has  been  defined  in  certain  cases  as  gradua- 
tion from  high  school  and  being  over  twenty-one  years  of  age, 
and  ability  to  meet  the  educational  prerequisites  of  the  course 
which  the  applicant  desires  to  take. 

Fifth,  fees  should  be  as  low  as  practicable  but  should  cover 
the  cost  of  giving  the  course,  except  in  cases  where  public 
spirited  citizens,  interested  in  the  development  of  the  maxi- 
mum efficiency  of  municipal  employees,  donate  funds  to  cover 
the  expenses  of  giving  such  courses.  In  the  latter  ease  it  is 
advisable  to  charge  a  nominal  fee  of  from  five  to  ten  dollars, 
dependent  upon  the  character  and  length  of  the  course,  in 
order  to  limit  the  attendance  to  students  of  serious  purpose. 
^Members  of  the  faculty  should  be  paid  for  giving  such  courses 
in  addition  to  salaries  received  for  regular  institutional 
instruction. 

Consulting  Work  hy  Members  of  the  Faculty. — Many  op- 
portunities exist  in  municipalities  for  members  of  the  teach- 
ing staff  to  establish  professional  relationships  with  municipal 
engineering  departments  which  will  result  in  mutual  benefit 
to  the  municipality,  the  institution  and  members  of  the 
faculty.  Generally  speaking,  this  work  should  be  in  the 
nature  of  consulting  services,  which  may  be  temporary-  or  on 
a  yearly  retaining  basis.  Charges  for  such  work  should  be 
not  less  than  for  regular  professional  services,  ranging  from 
fifty  to  one  hundred  dollars  per  day. 

Membership  of  Members  of  the  Engineering  Faculty  on 
Public  Service  Committees  and  Commissions,  and  in  Local 
Associations. — In  most  municipalities  opportunities  exist  for 
the  rendering  of  public  service,  without  remuneration,  as 
members  of  committees  or  commissions  appointed  by  the 
mayor,  or  some  other  public  official,  or  which  may  have  been 
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organized  by  a  group  of  citizens  interested  in  some  form  oi; 
public  improvement.  Also  there  ma^'  exist  engineering  asso- 
ciations or  local  bodies,  such  as  chambers  of  commerce,  whose 
work  maj'  be  materially  benefited  by  the  advice  of  members 
of  the  engineering  faculty.  In  the  interest  of  the  general 
uplift  work  in  a  community  and  the  efficient  administration 
of  public  works,  membership  should  be  accepted  and.  as  far 
as  practicable,  enthusiastic  service  should  be  rendered.  It 
has  been  the  writer's  experience  that  the  plans  of  municipal 
officials  and  legislative  bodies  have  been  materially  effected 
and,  in  some  cases,  directed  by  resolutions  emanating  from 
local  committees  and  associations. 

Investigations  and  Tests  for  Municipaiities  Conducted  in 
the  Laboratories  of  Institutions. — A  field  of  cooperative  serv- 
ice exists,  in  connection  with  laboratory  investigations  and 
tests,  which  should  be  developed  to  the  fullest  extent.  It  is 
practicable,  in  many  cases,  to  work  out  an  arrangement 
which  is  efficient  and  economical  both  for  the  institution  and 
the  municipality.  In  most  cities,  due  to  the  fact  that  in- 
vestigations and  tests  are  not  called  for  in  amounts  requiring 
the  continuous  service  of  a  laboratory,  costs  of  investigations 
and  tests  to  the  municipality  in  all  probability  will  be  lower 
if  done  in  an  institution  than  if  a  laboratory  was  maintained 
and  operated  by  the  municipality.  Furthermore  the  munic- 
ipality saves  the  capital  investment.  Based  on  an  extended 
experience  with  this  kind  of  work,  it  is  believed  that  the  fol- 
lowing factors  are  essential  to  an  amicable  arrangement  be- 
tween the  laboratory  and  the  municipality. 

First,  the  work  must  be  conducted  in  accordance  with  the 
standards  and  methods  adopted  by  the  municipality. 

Second,  the  work  must  not  be  done  by  inexperienced  under- 
graduates or  by  seniors,  as  thesis  work,  but  the  detailed  work 
of  investigations  and  test  must  be  handled  by  trained  labora- 
tory assistants  under  the  general  direction  of  an  engineer  of 
considerable  experience  in  practice. 

Third,  the  name  ot  the  institution  should  not  appear  in  the 
transaction  but  it  should  be  made  through  the  medium  of  the 
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engineer  in  charge  of  the  laboratory.  The  engineer  should 
contract,  independent  of  the  institution,  for  investigations  and 
tests,  should  receive  all  fees  for  such  work,  and  pay  all  ex- 
penses of  conducting  the  work,  including  charges  by  the 
institution  for  the  use  of  the  laboratory  and  its  equipment. 
This  arrangement  is  advocated  because  several  institutions 
have  been  unfavorably  brought  into  the  public  eye  through 
the  medium  of  litigations  in  connection  with  which  investiga- 
tions and  tests  made  in  the  laboratories  of  the  institutions 
have  been  quoted. 

Series  of  Engineering  Lectures. — The  rendering  of  ma- 
terial educational  assistance  to  the  community  may  be  ac- 
complished through  the  medium  of  lectures  open  to  the  public. 
These  lectures  may  form  a  part  of  some  of  the  regular  educa- 
tional programs  of  the  institution  or  may  be  given  specifically 
as  a  part  of  an  educational  campaign  in  the  interest  of  the 
citizens  of  the  municipality.  Such  lectures  should  be  given 
by  recognized  specialists  either  in  the  employ  of  the  institu- 
tion or  who  are  brought  to  the  institution  from  outside 
sources.  At  first  glance,  the  proposition  to  admit  the  public 
to  lectures  on  special  engineering  subjects  which  forai  a  part 
of  the  curriculum  may  be  open  to  serious  objection.  Based 
on  an  experience  of  over  five  years  in  connection  with  this 
detail,  the  writer  wishes  to  state  emphatically  that  the  ad- 
vantages accruing  from  the  admission  of  engineers  and  others 
who  may  be  interested  in  the  subject  of  the  lecture  far  out- 
weigh any  apparent  disadvantages.  For  example,  in  connec- 
tion with  the  graduate  course  in  highway  engineering  at 
Columbia  University,  from  twenty  to  twenty-five  lectures  by 
recognized  specialists  were  given  each  year.  Notices  of  these 
lectures  were  mailed  to  all  engineers  and  others  in  the  city 
and  nearby  localities  who  might  be  interested.  Attendance 
at  siK'h  lectures  was  required  of  highway  engineering  students 
enrolled  in  courses  in  connection  with  which  the  lectures  were 
given.  At  the  conclusion  of  each  lecture  opportunity  was 
given  for  a  full  discussion  of  the  subject  presented.  These 
discussions  were  participated  in  by  the  highway  engineering 
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students  and  by  engineers,  chemists  and  others  from  the  out- 
side. It  is  obvious  that  the  students  of  the  institution  ma- 
terially benefited  by  the  discussions  of  outsiders  who,  in 
many  cases,  were  specialists  in  the  subject.  The  lectures 
heretofore  mentioned  have  been  on  subjects  in  special  fields  of 
engineering.  From  time  to  time,  however,  the  institution  may 
do  valuable  work  by  conducting  a  series  of  popular  lectures  on 
engineering  subjects  primarily  designed  to  give  the  public 
information  relative  to  the  scope  of  each  field  of  engineering 
and  works  of  magnitude  and  importance  which  have  been 
accomplished  in  each  branch. 

The  Efficient  Utilization  of  Engineering  Libraries. — The 
libraries  of  engineering  departments  of  an  institution  should 
be  thrown  open  to  the  public  under  such  regulations  as  the 
necessities  of  each  department  or  institution  dictate.  An  in- 
vestigation of  technical  libraries  made  at  the  time  of  the  estab- 
lishment of  the  Davis  Library  of  Highway  Engineering,  now 
maintained  by  the  National  Highways  Association  at  Co- 
lumbia University,  indicated  that  few  engineering  libraries 
were  conducted  efficiently.  It  is  admitted  that,  in  some  eases, 
inefficiency  is  due  primarily  to  lack  of  sufficient  funds  for 
proper  upkeep.  But  in  many  cases  practicable  methods  of 
fully  utilizing  the  resources  of  a  library  are  either  not  known 
or  their  value  is  not  recognized.  An  individual  seeking  in- 
formation in  a  definite  field  of  engineering  in  entering  most 
libraries  is  in  the  position  of  the  searcher  for  the  proverbial 
needle  in  the  haystack.  In  most  cases  he  is  turned  loose  in  the 
Dewey  classification  of  literature  which  is  not  adapted  to  the 
needs  of  an  engineering  library.  In  the  conduct  of  an  engi- 
neering libraiy  for  the  use  of  engineering  students,  as  well  as 
the  public,  numerous  classifications  and  indexes  of  the  con- 
tents of  the  library  are  essential.  In  the  Davis  Library  of 
Highway  Engineering,  for  example,  it  has  been  found  that 
to  properly  place  at  the  disposal  of  users  the  large  mass  of 
literature  in  the  form  of  monographs,  reports,  specifications, 
etc.,  three  indexes  are  necessary,  namely,  an  author  index,  a 
title  index,  and  a  subject  index.    In  the  case  of  the  highway 
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engineering  literature  contained  in  eighty  periodicals,  cur- 
rently received,  a  subject  index  has  proved  satisfactory.  In 
addition  to  the  classes  of  literature  already  mentioned  and 
books  covering  engineering  and  related  subjects,  an  engineer- 
ing library  should  contain  a  series  of  files  of  catalogues  of  ma- 
terials and  equipment  used  in  the  branches  of  engineering 
covered  by  the  library.  In  the  Davis  Librarj'^  of  Highway 
Engineering  these  files  have  proved  of  inestimable  value  to 
engineers,  chemists  and  contractors.  It  has  been  the  endeavor 
to  include  catalogues  of  all  materials  and  equipment  used  in 
highway  work  which  are  manufactured  in  America.  Great 
Britain.  France  and  Germany.  The  contents  of  these  files  is 
made  available  through  two  indexes.  One,  an  index  of  the 
names  of  the  companies ;  the  other,  a  subject  index,  consisting 
of  a  card  or  series  of  cards  containing  the  names  of  all  com- 
panies manufacturing  a  given  material  or  piece  of  equipment. 
A  library  rule  of  procedure,  which  has  worked  out  satis- 
factorily in  the  Davis  Library  and  has  proved  of  material 
assistance  to  users  of  the  library,  is  as  follows :  A  newcomer 
is  taken  in  charge  by  an  assistant  librarian  who  explains  the 
several  indexes  and  the  methods  of  conducting  research  work 
in  order  to  make  maximum  use  of  the  resources  of  the  library. 
It  is  admitted  that,  in  order  to  make  an  engineering 
library  efficient  along  the  lines  indicated,  the  cost  of  upkeep 
will  be  considerable.  Appropriations  for  the  maintenance  of 
engineering  libraries  are  woefully  inadequate  and  more  atten- 
tion should  be  given  to  securing  the  financial  assistance  neces- 
sary to  place  this  invaluable  part  of  the  equipment  of  the  en- 
gineering institution  upon  an  efficient  basis. 

From  the  program  of  cooperation  outlined,  it  is  obvious  that 
there  are  innumerable  channels  through  which  a  college  or 
university  may  establish  relations  of  value  with. the  engineer- 
ing divisions  of  the  municipality  in  which  it  exists. 


THE    PLACING    OF    ENGINEERING    GRADUATES 
IN  GOVERNMENT  SERVICE  DURING  THE  WAR. 

BY  WM.  McCLELLAX, 
Director,  Intercollegiate  Intelligence  Bureau. 

I  was  very  much  interested  in  a  remark  made  by  Professor 
HoUis  in  a  conference  at  the  Department  of  Labor  on  this 
general  subject.  He  said  he  would  not  be  very  much  inter- 
ested in  hunting  jobs  for  college  men  but  he  would  be  much 
interested  in  finding  men  of  special  training  at  the  request  of 
the  Government.  This  is  precisely  the  principle  upon  which 
the  Intercollegiate  Intelligence  Bureau,  formed  last  February, 
has  been  working.  It  is  in  no  sense  an  employment  bureau 
but  is  an  intercollegiate  bureau  to  which  Government  Depart- 
ments may  and  have  resorted  to  a  very  large  degree. 

Everyone  enters  the  Government  service  in  one  of  two  ways : 
either  by  enlistment  or  through  Civil  Service.  In  both  cases 
there  are  Government  agencies  for  getting  men.  There  are  re- 
cruiting stations  all  over  the  country  where  men  may  enlist. 
The  Civil  Service  Commission  has  a  very  extensive  organization 
in  Washington  and  has  agencies  in  many  places  throughout  the 
country,  through  which  it  can  personally  interview  men,  ex- 
amine them,  and  if  necessary  put  them  into  the  Government 
service  very  quickly,  indeed,  and  with  very  little  ceremony. 
For  this  reason  any  man  who  wants  a  Government  job  perman- 
ently or  otherwise  can  apply  to  one  of  these  two  agencies,  be 
examined,  and  admitted  as  soon  as  there  is  a  place. 

Wlien  the  war  started  a  number  of  college  men  thought  that 
there  ought  to  be  an  agency  here  at  Washington  to  help  the 
Government  departments  in  getting  men  of  specialized  train- 
ing that  they  might  need  in  large  numbers.  It  was  clearly  re- 
cognized that  such  an  agency  would  have  to  be  an  emergency 
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one  entirely,  and  would  have  to  supplement  the  other  Govern- 
ment departments.  Therefore,  the  Intercollegiate  Intelligence 
Bureau  was  organized  and  has  now  one  hundred  and  seventy- 
five  colleges,  universities,  and  technical  schools  attached  to  it. 
In  almost  every  case  these  institutions  have  sent  out  question- 
naires to  their  students  and  alumni  and  have  indexed  their 
replies.  At  each  place  the  work  is  in  the  hands  of  an  adjutant 
and  committee.  The  method  used  was  somewhat  new.  Before 
that  time,  lists  of  men  had  been  accumulated  at  some  central 
place  but  were  soon  found  to  be  useless.  It  was  believed  that 
if  each  institution  was  asked  to  keep  the  list  of  its  own  stu- 
dents and  alumni,  to  make  selections  from  these  lists  as  re- 
quested by  the  central  office  and  to  accompany  these  selections 
with  recommendations  as  to  character  and  ability,  the  work 
could  reallj'  be  made  effective.  Experience  has  proven  that  it 
is  the  effective  way  of  doing  this  work.  The  office  in  the 
Munsey  Building  in  Washington  is  carried  on  by  the  director 
and  secretary  with  a  number  of  young  college  men,  all  of 
whom  give  their  time  gratis  and  pay  their  own  expenses. 

It  was  soon  perceived  that  much  as  Government  depart- 
ments might  need  such  assistance  as  we  could  render,  never- 
theless we  had  to  carry  our  bureau  to  them.  This  is  what  the 
young  men  of  our  office  did.  After  a  time  the  Government 
departments  became  throughly  well  acquainted  with  the 
bureau  and  now  a  steady  flow  of  calls  comes  to  us.  As  soon 
as  word  comes  that  help  is  needed,  the  officer  in  charge  of  it  is 
interviewed  so  as  to  get  the  exact  specifications  and  then  a 
call  is  sent  out  promptly  to  those  adjutants  who  have  on  their 
lists  the  men  needed.  In  almost  every  case  we  get  offers  of  at 
least  twice  as  many  men  as  needed  and  the  Government  is  in  a 
position  to  make  a  selection. 

We  clearly  recognized  from  the  l)eginning  that  there  would 
be  a  large  amount  of  work  done  by  the  big  institutions  di- 
rectly with  Government  offices.  A  head  of  a  department  in 
"Washington  needing  a  man  of  special  qualifications  would  very 
likely  think  of  liis  university  or  technical  school  friends  in 
whom  lie  had  confidence  through  past  acquaintance.     There- 
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fore,  the  work  of  the  bureau  has  been  largely  with  the  bulk  de- 
mands for  numbers  of  men  of  specialized  training  and  not  so 
much  for  the  great  specialist.  Nevertheless,  we  have  supplied 
a  number  of  the  latter. 

In  this  form  of  organization  we  relied  first,  on  the  loyalty  of 
our  Adjutants  to  the  United  States  Government  and  secondly 
on  their  loyalty  to  their  college  or  university.  A  man  goes 
into  the  Government  service  labled,  and  succeed  or  fail,  he  is 

a  man  of College.     Now  let  me  call  attention  to  three  or 

four  important  particulars  and  then  sit  down. 

AYhen  the  bureau  was  started  there  was  a  large  amount  of 
easily  detached,  trained  men  in  the  country.  First,  the  older 
undergraduates  and  second  the  younger  graduates  who  had 
not  been  put  in  positions  of  responsibility.  This  conditions 
of  affairs  is  fast  changing  and  the  great  question  in  the  future 
is  going  to  be,  where  are  we  to  get  a  sufficient  number  of 
trained  men,  not  only  for  Government  service,  but  indirectly 
for  the  Government  through  industry. 

The  needs  of  the  Government  for  all  kinds  of  technical 
services  are  relatively  small.  Labor  is  a  certain  percentage 
of  production  and  you  know  very  well  that  the  number  of 
plants  actually  owned  and  operated  by  the  Government  is 
relatively  small.  They  will  soon  be  filed  with  their  full  quotas 
of  men.  When  this  is  done  the  calls  by  the  Government  for 
assistance  such  as  we  can  render  will  be  relatively  small  except 
for  clerical  help.  True,  there  will  always  be  a  certain  number 
of  calls,  but  it  is  likely  that  the  Civil  Service  Commission  un- 
aided, when  the  first  rush  is  over,  will  be  able  to  take  care  of 
the  situation.  It  could  always  do  it,  of  course,  unaided,  if 
given  sufficient  funds  by  Congress,  and  if  it  had  tiine  to  ex- 
tend its  machinery. 

The  great  call  for  help  will  come  from  industry  which  must 
come  to  the  aid  of  the  Government,  in  the  manufacture  of 
munitions  and  supplies.  The  Shipping  Board,  the  Aircraft 
-Production  Board,  the  Munitions  Board,  the  Ordnance  De- 
partment, the  Quartermaster  General's  Department — all  are 
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placing  huge  contracts  for  material,  some  of  it  old  design, 
much  of  it  of  new  design.  All  of  this  must  be  designed,  draw- 
ings must  be  made,  the  finished  product  must  be  inspected, 
sometimes  before  and  after  shipment,  it  must  be  stored  and 
cared  for.  it  must  be  distributed  as  needed.  All  of  this  will 
require  an  enormous  amount  of  trained  help. 

^luch  of  the  trained  help  needed  will  be  of  simple  clerical 
nature,  but  a  very  large  part  of  it  will  be  technical.  We  have 
not  yet  covered  the  technical  field,  and  I  believe  that  the 
newly  formed  Engineering  Council  will  have  to  step  in  to  the 
breach  and  assist.  I  do  not  believe  that  an  intercollegiate 
bureau,  in  other  words  the  colleges  of  the  country,  provides 
the  most  available  means  of  supplying  technical  help  to  the 
Government  and  to  industry. 

We  should  beware  of  thinking  that  all  forms  of  technical 
work  can  be  done  best  by  the  college  trained  men.  We  had  a 
call  a  day  or  two  ago  come  into  the  bureau  for  a  large  number 
of  inspectors  and  when  we  discussed  this  with  the  officer  in 
charge,  he  very  seriously  opposed  putting  coUege  men  at  the 
work  unless  it  were  quite  impossible  to  get  men  of  less  ambition 
and  less  active  minds.  As  an  illustration  he  said.  '*  consider  a 
young  college  man,  full  of  ambition,  with  an  ordinary'  solid 
gauge  in  his  hand  day  in  and  day  out  doing  nothing  but 
applying  that  gauge  to  shell  after  shell  as  they  passed  before 
him. ' '  It  was  his  opinion  that  the  college  man,  while  perhaps 
better  fitted  than  any  other  to  superintend  this  kind  of  work 
where  there  might  be  some  variety,  would  not  be  a  very  good 
subject  to  do  such  routine  work  day  in  and  day  out.  This  is 
mentioned  because  so  many  people  think  the  coUege  man  is 
peculiarly  fitted  for  anything  of  this  sort. 

What  is  the  end  of  all  this  as  we  see  it  ?  I  believe,  person- 
ally, that  it  is  a  government  board  of  some  sort  that  will  not 
only  eorrolate  and  coordinate  all  agencies  now  working  to  sup- 
ply the  Government  with  trained  help  of  all  kinds,  but  also  to 
investigate  the  advance  the  needs  of  the  Government  and  in- 
dustry- and  to  plan  so  that  these  needs  will  be  satisfied  without 
delaying  the  progress  of  the  war.     If  we  are  sure  of  anj-thing 
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it  is  that  the  trained  men  which  will  he  needed  are  not  now  in 
existence.  They  must  be  trained  and  the  great  question  is 
how  is  that  to  be  done.  We  may  not  be  able  to  answer  this 
question  off-hand,  but  it  is  the  business  of  men  like  us  to 
answer  it,  to  get  the  information  necessary  to  answer  it. 
Perhaps  we  shall  have  to  have  intensive  training ;  perhaps  we 
shall  have  to  arrange  to  borrow  specialists  from  old  plants 
and  introduce  them  as  the  nuclei  of  colonies  for  new  plants. 
It  does  not  make  any  difference  what  we  think  of  the  war,  I  do 
not  care  whether  you  think  it  is  going  to  end  in  six  weeks,  six 
months  or  six  years,  there  is  certainly  one  attitude  only  as  a 
matter  of  preparedness  we  can  take,  that  is  to  get  ready  for 
the  biggest  task  which  may  come  upon  us.  We  must  provide 
for  a  long,  hard  pull,  which  will  draw  on  all  the  human  re- 
sources of  this  country.  We  must  put  these  resources  so  that 
they  will  be  able  to  work  efficiently,  effectively,  and  do  every- 
thing that  will  bring  this  war  to  the  conclusion  which  we  all 
long  for.  This  is  one  feature  which  is  sometimes  forgotten. 
I  have  had  the  opportunity  to  talk  with  some  of  the  commis- 
sioners from  abroad  who  have  been  with  us.  Several  times 
they  have  said  " '  And  that  mistake  may  have  cost  10,000  lives. ' ' 
This  is  the  awful  part  of  our  responsibility  in  preparedness. 
If  we  do  not  do  our  part  some  of  the  fine  young  fellows  which 
we  are  sending  out  may  not  come  back — may  have  to  lay  down 
their  lives  uunecessarilv. 


THE  CIVIL  SERVICE  COMMISSION. 

BY  MR.  CHAELES  M.  GALLOWAY, 

r.  S.  Civil  Service  Commissioner. 

I  have  very  much  the  feeling  tonifrht  that  I  am  a  lamb 
among  a  lot  of  intellectual  sharks.  I  did  not  expect  to  come 
here  tonight.  The  notice  to  come  was  very  brief.  I  am  a  sub- 
stitute, and  therefore  you  will  have  to  bear  with  me  if  I  seem 
not  to  have  as  good  a  grasp  of  the  situation  as  I  should  have. 

Dr.  McClellan  has  just  mentioned  the  fact  that  graduates 
right  out  of  college  ought  to  have  an  opportunity  to  go  to  work 
for  Uncle  Sam,  and  I  agree  with  him ;  and  as  early  as  March 
28  the  Civil  Service  Commission  started  in  in  that  direction. 
We  got  in  touch  with  the  presidents  of.  I  should  say.  about  150 
colleges  throughout  the  United  States  and  asked  them  to  per- 
mit their  senior  students  who  were  pursuing  technical  and 
scientific  courses  to  graduate,  say.  two  or  three  months  in  ad- 
vance of  the  graduation  period.  We  have  had  very  generous 
responses  from  the  colleges :  and  it  was  with  a  ^-iew  to  making 
immediate  use  of  these  men  who  had  had  some  training  that  we 
undertook  that  work. 

One  reason  that  things  are  not  moving  faster  and  more  men 
are  not  being  put  to  work  is  that  Congress  has  not  acted.  Just 
as  soon  as  the  pending  bills  are  enacted  into  law,  things  are 
going  to  hum.  Every  man  who  wants  to  work  for  Uncle  Sam, 
I  think,  is  going  to  have  the  opportunity  somewhere ;  and  I 
think  that  by  that  time,  through  Dr.  McClellan *s  efforts  and 
the  efforts  of  others,  we  are  going  to  have  a  systematic  ar- 
rangement by  which  each  man  can  be  put  into  his  right  place. 

Gentlemen,  I  need  hardly  tell  you  this,  because  all  of  you 
know  it;  Uncle  Sam  is  the  biggest  thing  in  the  world  in  the 
way  of  a  business.    He  emploj'^s  more  men  than  any  other  in- 
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stitution  on  earth.  His  activities  are  as  broad  as  human  en- 
deavor. There  is  not  a  single  thing  that  you  can  think  of  that 
Uncle  Sam  is  not  engaged  in.  Everything  that  the  human 
mind  can  grasp.  Uncle  Sam  is  doing ;  and  so  this  is  a  great 
university  you  gentlemen  are  attending  now.  temporarily, 
anyhow. 

The  Civil  Ser\'ice  Commission,  in  order  to  take  care  of  the 
vast  activities  of  Uncle  Sam,  holds  more  than  four  hundred 
different  kinds  of  examinations  every  year,  and  I  think  now, 
beginning  with  this  year,  the  number  will  reach  probably  six 
hundred  or  seven  hundred. 

Of  course  you  gentlemen  are  interested  in  engineering 
largely.  I  may  tell  you  that  the  Civil  Service  Commission 
secured  for  the  Interstate  Commerce  Commission,  for  the 
valuation  of  common  carriers,  practically  its  entire  force  of 
engineers — in  fact,  the  kind  of  a  force  that  is  needed  and  re- 
quired to  build  a  railroad  from  beginning  to  end,  to  value  the 
common  carriers  throughout  the  United  States.  With  a  few 
exceptions,  perhaps  six  or  eight,  every  engineer  of  every  kind 
that  went  to  work  for  the  Interstate  Commerce  Commission  in 
the  valuation  work  was  secured  through  the  Civil  Service  Com- 
mission; and  the  Interstate  Commerce  Commission  in  its  re- 
port for  1913  was  good  enough  to  say  of  the  Civil  Service 
Commission  that  it  could  not  in  any  other  way  have  obtained 
such  valuable  men  as  it  did  obtain  through  the  Civil  Service 
Commission.  Well,  we  felt  a  little  set  up  over  that.  That  was 
a  pretty  good  bouquet. 

Xow.  to  get  back  to  the  proposition  of  offering  services:  I 
need  hardly  tell  you  that  everybody  in  the  government  service 
appreciates  the  patriotic  spirit  exhibited  by  you  men  who  are 
training  young  men  for  their  life 's  work ;  and  the  only  reason 
that  you  can  not  go  to  work  today  and  do  something  is  because 
we  are  not  ready,  but  soon  we  will  be  ready,  I  believe.  It  is 
difficult  for  me  to  say  how  many  appointments  have  been  made 
through  the  Ci^-il  Service  Commission  in  the  last  sixty  days. 
It  runs  away  up  into  the  thousands,  and  we  hear  reports  from 
the  departments,  estimates  of  something  like  five  thousand 
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here  aud  seven  thousand  there,  two  thousand  here,  and  so  on. 
We  cannot  tell,  ourselves,  what  the  needs  of  the  service  are 
going  to  be ;  but  we  do  know,  at  least  we  feel,  I  feel  personally, 
that  every  man  who  wants  to  do  something  is  going  to  have 
the  opportunity  at  a  very  early  time. 

I  may  say  that  the  Civil  Ser^'^iee  Commission  first  started 
the  work  of  examining  civil  engineers  as  early  as  1896.  Its 
first  efforts  were  directed  solely  toward  securing  civil  engi- 
neers. The  needs  increased  with  the  growth  of  the  service, 
aud  the  growth  has  been  constant  aud  great,  until  now  we  are 
examining  engineers  of  all  classes  for  a  great  many  services  in 
the  government  service.  If  you  gentlemen  are  not  familiar 
with  it,  I  will  say  to  you,  probably  some  of  you  have  already 
served  for  us  at  the  meagre  sum  of  $10  a  day  in  the  prep- 
aration of  questions  and  examining  the  an.swers.  We  have  a 
small  fund  of  $2,000  a  year  for  the  employment  of  expert 
services.  Sometimes  we  are  able  to  get  patriots,  men  whose 
services  are  worth  a  hundred  dollars  a  day.  for  as  little  as  five. 

I  wish  I  had  gotten  here  a  little  earlier,  so  as  to  have  heard 
what  Dr.  McClellan  has  had  to  say.  I  know  he  has  talked  in- 
terestingly, as  he  has  talked  every  time  I  have  heard  him. 

I  wish  to  say  again  that  the  Civil  Service  Commission  cer- 
tainly, and  I  am  sure  all  other  departments  of  the  government, 
appreciate  the  tender  of  services,  and  hope  to  be  able  to  use  a 
good  many  of  you  before  very  long. 

I  thank  you. 

Discussion. 

I.  W.  Litchfield:  I  never  led  a  discussion  before  and  I  do  not 
know  exactly  what  it  is  like.  When  I  read,  however,  the  fact 
that  I  was  to  lead  this  discu.ssion  and  saw  the  able  coterie  of 
discussers  that  were  to  bolster  me  up  afterward.  I  felt  better 
alK)ut  it.  I  was  reminded  of  a  very  pleasant  remark  that  Dr. 
Tyler  made  one  morning  after  we  had  a  class  dinner  in  New 
York,  a  somewhat  convivial  one,  when  he  said  that  he  saw  a 
very  dear  classmate  of  mine  leading  two  porters  to  the  train. 
I  had  three  coming  in. 
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I  think  that  an  engineer's  idea  of  preparation  for  a  war  like 
this  would  be  a  general  conservation  of  all  the  resources  of  the 
country,  made  as  quickly  and  as  accurately  as  possible,  with 
the  idea  of  bolstering  up  those  indtistries  that  were  most 
needed  for  purposes  of  producing  material  for  the  war.  and 
also  of  making  a  survey  of  the  personnel  principally  of  the 
engineering  resources  of  the  country  at  such  a  time  as  this. 
Xow.  I  do  not  think  many  of  you  can  citiite  understand  the 
situation  here  in  Washington  as  it  was  three  months  ago.  I  do 
not  believe  that  if  we  had  simply  brought  otir  goods  here,  our 
engineering  graduates,  with  their  records,  and  had  said  to  the 
Government  ''We  have  these  men;  they  are  crackerjacks ; 
they  can  help  you :  they  are  just  the  men  you  want. " "  and  sat 
down  and  waited  for  them  to  call  on  us.  we  would  have  had 
many  calls  for  some  time.  As  a  matter  of  fact,  the  army  par- 
ticularly, is  spread  very  thin.  Toti  know  that.  You  know 
they  need  all  the  men,  all  the  regular  army  men  they  have, 
largely  to  train  troops.  In  the  ordnance  and  engineering 
divisions  they  have  pulled  in  the  lieutenants  from  the  arsenals. 
Students  who  three  months  ago  were  working  on  machines  in 
some  of  the  arsenals  I  recognize  here  in  Washington  today. 
In  some  of  the  buildings  here,  large  dwelling  houses,  of  which 
there  are  ten  or  fifteen  perhaps,  devoted  to  ordnance  alone, 
you  will  find  a  colonel,  possibly  a  major,  two  or  three  captains 
and  two  or  three  lieutenants,  and  there  may  be  twenty-five  or 
thirty  reserve  officers  tinder  them.  In  one  btiilding.  on  one 
lloor  where  there  are  perhaps  twenty-five  officers,  there  is  one 
man  who  was  a  lieutenant  a  few  days  ago.  but  who  is  now  a 
captain. 

If  you  could  have  gone  into  some  of  these  offices  and  talked 
with  some  of  the  young  lieutenants  who  have  just  come  from 
the  arsenals  about  their  work,  yoti  would  have  discovered  at 
once  that  they  needed  advice,  that  they  needed  help.  It  is  all 
very  well  in  theory  to  say  that  the  Grovernment  shotild  come 
to  us  and  ask  tis  for  help.  Xow,  the  Government  is  a  very 
complex  instituticn.  People  come  on  here  to  talk  with  the 
Government  and  they  see  folks  just  like  you  are  and  they  see 
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hundreds  of  them;  they  see  thousands  of  them  and  they  all 
have  their  individual  problems  and  they  did  not  know,  as  many 
of  you  do,  most  of  you  do,  the  elements  of  stock-keeping,  of 
perpetual  inventories,  of  how  to  place  orders,  of  how  to  keep 
track  of  them,  of  follow-up  systems  and  all  those  things. 
They  had  had,  probably,  some  lectures  on  them,  but  never  any 
practical  experience;  at  least,  a  great  many  of  them  did  not. 
So  it  became  almost  nece-ssarj-  to  go  to  them  and  say :  ' '  You 
need  such  and  such  help  ";  and  it  became  just  as  necessary  to 
find  the  particular  best  man  for  that  job  because  that  par- 
ticular best  man  is  the  man  who  is  going  to  be  hiring  other 
men.  and  each  of  those  men  will  be  a  focus  of  activity. 

I  do  not  know  what  the  expansion  of  the  army  has  been; 
but  I  talked  with  several  oflBcers  within  the  last  week  or  two. 
and  the  guess  is,  between  two  and  three  thousand  oflBcers,  and 
that  it  may  increase  two  or  three  times  that  before  the  war  is 
over.  Now.  where  does  that  leave  the  regular  oflficers  and  how 
many  reserve  oflficers  are  there  going  to  be  ?  I  am  speaking 
now  of  the  engineering  side  of  the  Government,  particularly, 
here  in  Washington  and  at  the  arsenals  and  not  at  all  of  the 
committees  of  the  Ad^^sory  Commission  of  the  Council  of 
National  Defense,  the  various  committees  that  they  have.  It 
means  that  the  engineering  oflficers  who  have  graduates  at 
West  Point  will  be  perhaps  one  in.  fifty,  and  they  certainly 
need  the  best  talent  we  can  bring  to  bear.  Now.  there  is  a 
question — and  I  want  to  say  that  this  discussion  is  on  the 
placing  of  men.  I  do  not  agree  with  Dr.  ^IcClellan  that  it  is 
our  simple  duty  to  secure  the  men,  to  find  out  where  they  are 
and  oflfer  them.  I  think  we  ought  to  take  them  to  the  depart- 
ments, if  we  know,  if  we  are  satisfied,  if  we  are  absolutely 
sure,  that  those  are  the  men  they  want,  and  give  them  to  them ; 
and  we  want  to  take  the  very  best  men  we  can  get.  Gentlemen, 
this  is  war;  and  I  wish  you  knew — and  you  do,  many  of  you. 
but  some  of  you  do  not — how  intensely  this  Government  needs 
the  very  best  brains  it  has  to  prepare  for  what  is  coming.  We 
are  going  to  learn  about  it  pretty  soon. 
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There  is  another  matter,  and  that  is  the  question  of  organiz- 
ing industry.  The  number  of  men  that  we  are  going  to  need 
for  such  principal  places  as  have  been  and  are  now  open  is 
not  tremendously  large.  The  number  of  men  that  we  would 
take  for  that  purpose  is  not  going  to  disorganize  any  industry. 
It  might  if  we  took  them  from  any  one  large  industry;  but 
coming  to  us  as  they  do  from  all  over  the  country,  I  have  felt 
and  our  committees  felt  and  those  that  I  have  talked  with  felt 
that  we  ought  to  find  out  where  the  best  men  were  to  fill  par- 
ticular positions  of  importance  and  offer  their  names  to  the 
Government  and  let  them  make  their  own  arrangements  with 
the  men.  There  is  a  great  patriotic  offering  of  service  now. 
I  have  gotten  men  who  perhaps  were  receiving  forty  or  fifty 
thousand  dollars  a  year  to  come  to  Washington  and  take  a 
major's  position,  and  sometimes  a  captain's  position.  I  have 
not  many  of  the  forty  or  fifty  thousand  dollar  men,  of  course, 
but  many  getting  large  salaries  have  come  here  on  captain's 
commissions  and  even  lieutenants  commissions  because  they 
want  to  serve  their  country.  There  is  this  great  outburst  of 
patriotic  devotion ;  and  when  we  have  written  to  the  men  who 
have  offered  service,  men  whom  we  want,  men  whom  we  know , 
will  be  useful,  we  have  found,  almost  in  every  case  where  it 
was  possible  for  a  man  to  leave  his  businesss,  to  leave  his 
family,  to  leave  his  home,  that  he  was  willing  to  come  and 
serve  his  country. 

There  is  another  thing :  If  we  are  going  to  have  goods  to  sell, 
we  have  got  to  know  what  the  goods  are.  We  have  got  to 
know  the  character  of  the  men  and  their  experience  before  we 
can  say  to  the  Government  department :  ' '  These  are  the  men. 
this  is  the  man  that  you  want."  So  it  would  have  been  a  very 
great  thing  if  early  in  the  game  we  had  been  able  to  ' '  dope 
out  "  a  standard  question  sheet  that  could  be  used  by  all 
engineering  societies,  or  at  least  with  variations.  Now,  that 
did  happen,  and  you  have  been  called  on  to  make  out  a  number 
of  sheets,  and  there  is  a  criticism  of  overlapping  and  all  that 
sort  of  thing.  Gentlemen,  I  do  not  think  it  is  much  to  ask 
you  to  make  out  one  every  day  when  our  boys  in  this  war  are 
12 
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offering  their  lives  at  the  front.  In  order  to  get  what  we  are 
going  to  have  there  has  got  to  be  waste.  There  are  all  kinds 
of  waste  going  on.  It  cannot  be  helped.  There  are  dupli- 
cations of  orders ;  there  are  materials  that  are  misplaced ;  there 
is  waste.  It  is  not  like  a  factory  that  you  own  or  run  or  are 
interested  in,  where  everything  is  in  apple-pie  order,  and 
everything  runs  smoothly,  and  you  know  where  every  dollar's 
work  is  at  any  time,  and  everything  is  correlated  and  as- 
sembled as  it  properly  should  be.  It  can  not  be,  and  so  we 
have  got  to  have  overlapping  in  question  sheets  and  question- 
naires; and  for  Heaven's  sake  do  not  kick  if  some  society 
comes  around  and  asks  you  to  sign  another  sheet.  It  may  be 
very  necessary  and  it  may  not  be ;  but  at  least  show  that  much 
devotion  to  your  country. 

There  is  a  phase  of  this  condition  in  Washington  that  is  very 
satisfying,  and  that  is  the  opportunity  of  the  engineer  to  take 
his  place  in  the  Government  service  generally.  I  do  not  know 
how  many  engineers  have  been  placed  in  Washington  and  in 
the  engineering  features  of  the  Grovernment  service,  but  cer- 
tainly several  hundred,  perhaps  two  thousand,  perhaps  more ; 
perhaps  three  thousand.  I  have  not  any  idea.  I  know  that  we 
have  probably  placed  somewhere  between  four  and  five  hun- 
dred from  the  Institute  of  Technology,  and  these  men  are  find- 
ing out  a  whole  lot  about  the  Government.  They  are  finding 
out  some  bad  things  and  some  good  things,  some  that  are  going 
to  help  the  Government.  The  good  things  are  knocking  out  the 
false  notions  that  may  have  obtained,  old-fashioned  ideas  of 
how  the  Government  was  run,  and  so  on.  It  is  true  that  there 
is  lots  of  red-tape  here,  but  I  think  you  will  find  that  every 
young  officer  certainly,  and  practically  all  the  officers,  are  very 
anxious  to  do  away  with  it;  and. I  am  sure  that  these  Reserve 
Officers  that  are  coming  in  are  clipping  it  and  cutting  it  so 
scandalously  that  it  is  a  wonder  some  of  them  are  not  put 
against  a  wall  and  shot  to  death.  There  are  so  many  of  them 
that  they  get  by  with  it,  and  I  think  it  is  going  to  mean  a  good 
deal  of  change,  certainly  in  the  army  system  of  doing  business. 

On  the  other  hand,  the  army  officers  and  the  navy  officers 
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have  welcomed  this  influx  of  engineering  talent  with  open 
arms.  Without  you  men  they  could  not  have  done  anything. 
They  would  have  been  absolutely  helpless.  When  they  have 
to  build  a  large  number  of  aircraft  they  can  do  the  prelimin- 
ary engineering,  they  can  decide  on  what  they  want,  the  num- 
ber they  want,  the  various  types  of  machines  and  engines,  but 
when  it  comes  to  production  they  simply  hold  up  their  hands, 
and  it  was  necessary  for  the  engineers,  and  especially  the 
automobile  engineering  talent  of  this  country  to  come  to  their 
assistance  and  to  build  those  aircraft.  I  believe  that  now  is 
the  opportunity  for  the  engineer  to  take  his  place  in  this 
country  as  he  should,  and  I  think  that  the  one  trouble  with  the 
engineers  is  that  they  do  not  push  themselves  forward  enough. 
They  do  not  realize,  as  some  of  the  societies  do  not  realize,  that 
if  we  are  to  be  useful  to  the  Government  with  our  men,  our 
graduates  of  engineering  institutions,  we  have  got  to  do  mpre 
than  say;  ''We  have  them."  We  have  got  to  actually  place 
them,  or  at  least  we  have  to  offer  our  goods  in  such  a  way  that 
we  can  make  a  sale  when  we  know  that  the  customer  needs 
those  goods. 

So  I  believe  that  the  engineers  of  this  country  ought  to  push 
themselves  forward  more,  because  the  country  needs  them. 
It  needs  them  generally,  not  only  in  Washington  but  in  muni- 
cipal affairs.  I  see  before  me  a  number  of  engineers  who  have 
recognized  this  and  who  have  taken  high  places  in  municipal 
and  state  affairs  and  the  affairs  of  the  country.  I  hope  that 
that  will  become  a  habit  of  engineers ;  and  in  that  way  the  pro- 
fession will  be  dignified,  and  the  country  will  realize  what  the 
engineering  schools  mean  to  it. 

W.  M.  Thornton:  I  have  listened  with  great  interest  to  the 
speakers  who  preceeded  me,  as  we  all  have.  They  represented 
a  side  of  this  interesting  question  with  which  we  college  men 
are  not  especially  familiar.  They  have  been  active  in  picking 
out  college  men  for  the  jobs  that  the  Government  wants  done. 
Our  business  has  been  all  along  to  train  college  men  so  that 
they  would  be  ready  for  almost  any  sort  of  a  job ;  and  we  have 
thought  not  so  much  of  placing  our  graduates  in  the  public 
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service  as  of  turning:  out  well-trained  engineers  who  could 
adapt  themselves  to  public  service  or  private  service,  to  in- 
dustrial life,  or  to  any  position  in  which  a  well-trained  engi- 
neer ought  to  be  able  to  make  himself  useful. 

For  my  own  part,  I  am  persuaded  that  that  is  the  true  func- 
tion of  the  college.  The  Chief  of  Engineers  of  the  Army  told 
us  this  afternoon  that  there  was  not  much  militarj'^  engineer- 
ing except  being  able  to  get  things  done,  even  if  the  conditions 
were  unfavorable.  It  is  like  the  famous  old  story  of  Jackson's 
bridge-builder.  Jackson  had  to  cross  a  river  down  there  in 
Virginia  during  the  Civil  War.  and  he  called  his  chief  engi- 
neer and  told  him  he  wanted  a  bridge  built.  The  chief  engi- 
neer went  and  drew  the  plans  and  brought  them  to  the  general, 
and  the  general  called  his  head  carpenter  and  handed  him  the 
plans  and  told  him  to  build  the  bridge.  '"  All  right.  General." 
he. said,  "  the  pictures  look  fine,  but  the  bridge  is  ready:  you 
can  march  over  it. ' '  The  carpenter  had  built  the  bridge  while 
the  engineer  was  drawing  the  plans.  I  suppose  a  good  deal  of 
military  engineering  is  always  going  to  be  like  that.  Still, 
there  are  some  bridges  that  the  chief  carpenter  will  not  be  able 
to  build.  There  are  some  engineering  tasks  that  the  mere 
practical  men  will  not  be  able  to  handle :  and  it  is  that  sort  of 
thing  that  our  graduates  have  to  be  called  in  for,  in  the  long 
run.  They  have  to  be  called  in  for  work  where  trained  intelli- 
gence is  needed,  where  they  cannot  get  along  without  it. 

I  hoped  to  hear,  in  the  discussions  that  went  on  at  this 
meeting  some  further  details  of  Avhat  the  colleges  can  do  to  fit 
their  courses  to  meet  the  present  emergency.  So  far,  I  have 
heard  very  little.  I  hope  that  something  will  be  said  that  will 
throw  some  light  on  that  before  we  get  away ;  but  if  we  are  to 
do  much  in  the  waj'  of  fitting  our  men  specifically  for  the 
public  service,  it  must  be  done  in  the  direction  of  so  adjusting 
our  own  courses  of  instruction  that  they  will  fit  the  immediate 
and  present  needs  of  the  Government ;  and  if  we  could  learn 
in  any  way  what  is  lacking,  if  there  be  anything  lacking,  in  the 
training  of  college  students,  students  of  engineering  colleges. 
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where  they  need  reinforcing,  I  think  our  professors  would  be 
very  ready  to  meet  the  issue  and  to  train  the  men. 

My  own  experience  has  not  been  that  much  was  necessary 
of  that  sort.  We  have  had  draftsmen  from  our  School  go 
right  into  the  Newport  News  Shipbuilding  Company  and  do 
good  work  for  them  without  any  very  special  training.  Of 
course,  they  had  to  begin  down  in  the  drafting  room,  but  in  a 
few  wrecks  they  were  up  doing  important  work.  We  have  had 
men  in  the  same  way  go  into  the  Norfolk  Navy  Yard,  and  just 
in  the  same  way  they  have  gone  into  the  munition  works. 
Well-trained  graduates  have  shown  themselves  capable  of  fill- 
ing those  positions,  meeting  the  obligations  that  were  put  upon 
them,  and  meeting  them  promptly  and  meeting  them  well.  It 
is  the  general  intelligence  of  the  young  engineer  that  comes 
into  play,  his  general  training  and  adaptability  to  meet  any 
problem  that  may  be  brought  to  him,  that  I  conceive  as  the 
most  important  thing,  and  that  is  the  thing  that  the  colleges 
must  maintain  at  all  costs. 

I  am  quite  willing  to  see  a  good  deal  of  comparatively  use- 
less material  cut  out  of  the  college  curriculum,  if  it  be  neces- 
sary ;  but  the  things  that  develop  intelligence,  develop  adapta- 
bility, develop  the  mentality  of  the  student,  are  the  things  that 
we  must  insist  upon  and  that  we  must  urge  upon  our  own  men. 

As  far  as  getting  information  for  the  Government  is  con- 
cerned, I  suppose  all  schools  have  done  pretty  much  the  same 
thing.  We  have  made  a  census  of  our  alumni.  We  know 
where  they  are.  We  know,  in  each  case  of  a  man  of  scientific 
training,  what  he  can  do,  what  he  is  doing.  We  have  that 
information  ready  for  use  by  the  Government  whenever  they 
may  want  it.  They  have  been  card-catalogued,  and  we  can 
lay  our  hands  on  them.  We  have  been  doing  the  same  thing 
with  our  recent  graduates;  that  is,  we  are  keeping  up  with 
them.  Not  many  of  them  have  gone  into  public  service.  Most 
of  them  have  gone  into  industrial  work;  but  we  know  where 
they  are,  and  we  know  what  they  can  do.  I  do  not  know  that 
college  men  can  do  anything  better  for  the  Government  than 
to  go  on  with  their  teaching,  and  at  the  same  time  keep  an  ac- 
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curate  census  of  the  positions  and  capabilities  of  their  gradu- 
ates, know  where  they  are,  know  what  they  can  do,  know  what 
they  could  offer  to  the  Government  in  case  their  services  were 
wanted. 

Maurice  R.  Scharff:  ]\Iy  experience  in  Washington  in  con- 
nection with  the  placing  of  engineering  graduates  in  the  gov- 
ernment service  has  been  along  such  exactly  similar  lines  as 
that  of  Dean  McCleUan  and  :Mr.  Litchfield,  that  it  could 
hardly  be  expected  that  I  could  add  anything  very  different 
to  the  discussion  from  that  which  they  have  said ;  and  so  I  Am. 
not  going  to  attempt  to  do  so.  I  am  only  going  to  say  over 
again,  perhaps  in  somewhat  different  words,  two  or  there 
things  that  occurred  to  me  as  worthy  of  some  further  emphasis. 

First.  I  want  to  second  very  heartily  the  hope  expressed  by 
Dr.  McClellan  that  there  may  soon  be  established  some  effective 
central  agency  for  coordinating  the  work  of  the  various  or- 
ganizations that  are  now  working  independently  along  this 
line  of  placing  technical  men  in  the  government  service.  "We 
of  the  Massachusetts  Institute  of  Technology  have  been  criti- 
cized by  some  because  we  have  acted  independently,  because 
we  have  established  a  Washington  headquarters  for  a  single 
institution.  I  would  like  to  say  that  the  only  reason  we  have 
acted  independently  has  been  because  we  have  been  unable  to 
find  any  central  cooperative  agency  with  which  we  could 
merge  our  activities  and  secure  as  effective  results  as  we  feel 
we  have  been  securing. 

I  would  like  to  go  further  and  say  that  fhe  moment  such  an 
effective  central  agency  is  established,  we  will  be  only  too  glad 
to  immediately  merge  our  activities  along  these  lines  with 
those  of  such  an  agency. 

The  great  national  engineering  societies,  the  technical  col- 
leges which  you  represent,  present  themselves  naturally  as  the 
bodies  out  of  which  such  a  central  agency  may  well  develop, 
and  I  want  to  sincerely  second  the  hope  that  out  of  these 
organizations  there  may,  before  long,  grow  some  such  coor- 
dinating cooperative  agency.  The  second  thing  I  want  to 
repeat  is  something  to  which  Mr.  Ldtchfield  referred,  and  that 
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is  regarding  the  necessity  of  "selling  service"  to  the  govern- 
ment. I  do  not  mean  by  that  going  around  and  attempting  to 
find  places  for  our  graduates  or  for  anybody. 

I  believe,  as  Dr.  McClellan  said,  that  we  are  not  interested 
so  much  in  placing  technical  graduates  in  the  government 
service  as  we  are  in  placing  at  the  disposal  of  the  government, 
on  demand,  the  resources  of  the  colleges.  Anybody  who  thinks 
that  he  can  come  down  here  to  Washington  and  open  an  office 
and  sit  in  it,  and  wait  for  the  War  Department  and  the  Navy 
Department  and  the  various  other  technical  services  of  the 
government  to  come  around  and  take  advantage  of  the  facili- 
ties which  he  knows  he  has  to  offer,  is  going  to  be  very  sadly 
disappointed.  Even  if  we  get  an  agency  here  in  Washington 
representing  all  of  the  national  engineering  societies,  all  of 
the  technical  colleges ;  even  though  it  represent  one  hundred 
or  one  hundred  and  fifty  thousand  engineers  and  technically 
trained  men,  it  will  still  be  necessary  for  the  representatives 
of  such  an  agency  to  keep  in  constant  personal  touch  with  the 
departments ;  to  keep  themselves  informed  of  their  needs  by 
actual  visits;  to  discuss  with  chiefs  of  bureaus  their  present 
and  prospective  needs ;  to  help  develop  by  such  discussion  the 
character  of  such  needs ;  and  to  stimulate  at  all  times  the  in- 
terest on  the  part  of  the  departments  in  the  facilities  which 
they  have  to  offer. 

The  third  thing  I  want  to  speak  of  is  an  additional  reason, 
in  addition  to  the  advantage  of  cooperation,  for  the  organiza- 
tion of  some  kind  of  a  central  cooperative  engineering  agency 
here  in  Washington.  It  seems  to  me  that  if  such  an  agency  is 
established,  and  if,  as  is  probable,  it  has  occasion,  in  connec- 
tion with  the  placing  of  technical  men,  to  circulate  informa- 
tion at  intervals  among  the  members  of  the  associated  societies 
and  colleges  that  support  it,  there  may  very  well  grow  out  of 
any  such  activities  some  sort  of  bulletin  service  or  news  service 
to  technical  men,  which  may  well  tend  to  stimulate  the  forma- 
tion of  public  opinion  among  our  technical  citizens  on  prob- 
lems of  public  policy  of  an  engineering  character.  Many  of 
the  public  problems  that  we  have  had  to  face  since  the  beginning 
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of  the  war  have  been  of  this  character.  Such  problems  as  the 
effect  of  volunteer  enlistment  on  industrial  organizations,  the 
composition  of  exemption  boards  for  administering  the  con- 
scription act.  the  establishment  of  criteria  which  shall  serve 
as  the  basis  for  exemption,  and  so  on,  are  in  a  considerable 
sense  engineering  problems,  and  the  opinion  of  our  technical 
citizens  ought  to  have  as  much  influence  in  determining  those 
problems  as  the  opinion  of  any  other  part  of  our  citizenship. 

One  of  the  great  opportunities  for  any  such  central  engi- 
neering agency  as  has  been  suggested,  if  established  here, 
would,  it  seems  to  me,  be  to  encourage  the  formation  and  ex- 
pression by  the  technical  men  of  the  country  of  public  opinion 
on  public  questions  of  an  engineering  character:  and  if  such 
a  thing  could  be  brought  about,  it  would.  I  believe,  go  far  to 
give  the  engineer,  as  a  trained  citizen,  the  place  which  he 
should  have  in  the  civic  life  of  the  community. 

F.  P.  McKibben:  The  topic  for  discussion  is  the  placing  of 
engineering  graduates  in  government  service  during  the  war. 
I  suppose  you  have  all  had  the  same  difficulty  that  we  at  Lehigh 
have  had  in  knowing  just  what  "government  service"'  and 
' '  industrial  service  ■ '  mean,  and  where  we  should  desist  sending 
men  into  industrial  service  and  divert  them  into  government 
service.  Frankly,  we  have  not  had  very  many  applications 
at  Bethlehem  for  men  for  government  service  other  than  those 
sent  through  the  United  States  Civil  Service  Commission. 
When  the  United  States  Ci%-il  Service  Commission  sends  an 
application  to  Lehigh  University  for  a  man,  the  application 
does  not  stay  around  very  long  before  it  is  sent  on  through 
the  mail.  The  civil  engineering  department  immediately 
sends  out  a  bulletin  to  every  civil  engineer  graduate  that  is 
thought  to  be  fit  for  that  work.  In  the  same  way,  if  the  Col- 
legiate InteUigence  Bureau  sends  out  a  request  for  men.  as  it 
has  recently,  we  pick  out  from  our  card  catalogue  the  men 
whom  we  think  are  suitable  for  the  position  and  send  everjone 
of  those  men  a  notice  that  we  have  informed  the  Collegiate 
Bureau  and  have  recommended  the  men  in  question. 

What  is  "government  service"?    You  must  have  all  had 
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to  solve  that  receutlr  when  the  question  came  up  for  early 
graduation.  Shall  we  graduate  early  those  men  who  enter  the 
United  States  army  only,  or  the  navy  only?  Is  the  building 
of  a  battleship  or  a  torpedo-boat  or  a  sixteen-inch  gun  by  a 
corporation  a  government  service  ?  It  clearly  is  not.  but  it  is 
just  as  important,  and  we  of  Bethlehem  feel  that  it  is  wrong 
to  divert  our  men  from  the  engineering  courses  of  Lehigh 
Univemty  into  work  for  which  they  are  not  trained,  when 
corporations  working  on  government  contracts  are  clamoring 
for  men.  Therefore,  we  are  doing  our  best  to  hold  our  stu- 
dents until  they  have  a  reasonable  amount  of  training,  and 
we  are  doing  our  best  to  find  the  proper  place  for  each  man. 
There  are  some  of  us  who  have  been  giving  practically  all  our 
time  to  that  work. 

Shipbuilders  are  asking  for  men  daily.  One  manager  says 
he  will  take  every  man  that  we  recommend.  I  suppose  there 
is  a  limit,,  but  he  has  not  stated  the  limit.  The  civil  engineer- 
ing department  at  Lehigh  University  has  had  seven  hundred 
and  ninety  applications  for  men  in  the  last  twenty-three 
months.  These  men  are  wanted  mostly  in  industrial  works. 
Comparatively  few  are  wanted  by  the  United  States  Govern- 
ment, either  as  engineers  or  in  allied  work. 

The  Civil  Service  Commission,  it  seems  to  me.  is  serving  the 
government  in  an  excellent  way  in  getting  men.  I  have  seen 
something  of  the  working  of  the  commission  in  connection 
with  the  selection  of  men  for  the  valuation  of  our  railroads. 
In  connection  with  the  three  thousand  papers  which  I  saw. 
but  only  a  few  of  which  I  examined,  I  was  impressed  with 
the  thoroughness  with  which  the  Ci^-il  Service  Commission  did 
its  work.  I  was  impressed  also  with  the  many  lax  letters  of 
recommendation  from  college  authorities  regarding  its  col- 
lege graduates.  I  took  a  solemn  vow  unto  myself  at  that  time 
that  hereafter,  when  the  United  States  Civil  Service  Commis- 
sion or  anybody  else,  in  fact,  asks  for  a  letter  of  recommenda- 
tion on  a  graduate  of  the  civil  engineering  department  of 
Lehigh  University,  that  they,  either  the  United  States  Civil 
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Service  Commission  or  anybody  else,  will  get  the  whole  truth 
and  nothing  but  the  truth.  If  I  can  not  recommend  a  man. 
I  will  plainly  say  so.  I  saw  many  letters  of  recommendation 
for  men  in  connection  with  the  applications  for  positions  in 
the  valuation  service,  filed  with  the  United  States  Civil  Service 
Commission,  which  bore  every  earmark  of  being  simply  a  com- 
plimentary letter,  when  compliments  were  not  called  for. 
Thoroughness  in  selecting  men  for  the  United  States  Govern- 
ment was  important  then.  Thoroughness  in  selecting  men 
for  the  United  States  Government  is  even  more  so  today. 

I  presume  the  fact  is  that  in  our  town  of  Bethlehem,  where 
the  steel  works  before  the  war  employed  seven  thousand  men 
and  are  now  in  the  same  works  employing  thirty  thousand 
men,  we  have  somewhat  distorted  views  about  the  require- 
ments for  government  service.  AVe  think  government  service 
includes  building  guns  and  building  new  shops  in  which  to 
make  those  guns.  So  it  is  difficult  to  say,  then,  where  govern- 
ment service  stops  and  industrial  service  begins. 

I  believe  you  are  all  interested  in  securing  the  best  men  for 
the  various  departments  in  Washington,  and  when  those  de- 
partments ask  us  for  men,,  if  they  will  be  as  specific  as  possible 
in  giving  us  information  about  the  age  and  qualifications  of 
the  men  they  want.  I  am  sure  we  can  give  them  the  men  if  we 
do  have  to  steal  them  from  someone  else. 

F.  H.  Newell:  It  had  already  been  shown  that  the  demands 
for  men  needed  for  immediate  service  have  been  met  in  large 
part,  also  that  we  have  practically  exhausted  the  easily  avail- 
able stock  of  scientifically  trained  men.  The  time  is  rapidly 
approaching  when  it  will  be  more  and  more  difficult  to  get  the 
right  kind  of  man,  because  the  kind  of  man  that  we  wish  to 
recommend  is  the  man  who  is  already  engaged  in  work  of 
importance  and  who  should  not  be  disturbed. 

The  point  has  already  been  made  that  while  the  government 
service  requirement  for  engineers  is  relatively  limited,  the  in- 
dustrial requirements  are  rapidly  growing  greater.  If,  to  fill 
a  particular  need,  we  attempt  to  get  the  best  men  we  know, 
and  take  them  from  one  place  to  fill  another,  we  may  be  doing 
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more  mischief  iu  taking  them  out  of  the  old  places  than  we  are 
doing  good  in  locating  them  in  the  new  positions.  We  must 
look  at  this  question  from  many  sides — that  of  merely  finding 
a  place  for  a  competent  man  being  the  simplest  and  easiest  of 
all — we  must  ascertain  with  great  care,  what  is  really  needed 
and  whether  in  attempting  to  fill  that  need,  we  are  not  doing 
someone  a  great  injury.  Judgment  based  on  long  experience 
must  be  exercised  and  what  is  equivalent  to  a  priority  board 
or  committee  established. 

As  engineers  we  should  try  in  every  proper  way  to  get  en- 
gineers into  the  government  service,  both  federal,  state  and 
city,  because  we  know  that  the  engineer,  "the  man  of  ingenu- 
ity" has  the  ability  to  fill  many  of  these  places  better,  for  ex- 
ample, than  the  lawyer,  who  has  been  and  is  considered  to  be 
the  typical  leader  in  all  governmental  affairs.  As  you  are  prob- 
ably aw^are,  there  are  in  the  legislative  branch  of  the  govern- 
ment less  than  one  half  of  one  per  cent,  of  engineers.  The 
great  body  of  legislative  talent  in  the  country,  the  lawmakers, 
are  the  lawyers.  Over  seventy  per  cent,  are  professional  law- 
yers, and  many  more  have  been  educated  as  lawyers.  The 
feeling  has  developed  that  if  you  want  a  man  of  initiative,  a 
man  to  do  things,  a  man  to  place  at  the  head  of  a  bureau,  or 
department,  or  other  branch  of  the  government,  you  must 
get  a  lawyer ;  then  the  lawyer  can  hire  an  engineer !  That  is 
one  of  the  popular  concepts  which  we,  as  educators,  and  as  en- 
gineers, must  combat  if  we  are  to  aid  in  putting  into  the  lead- 
ing positions  the  men  whom  we  believe  are  best  qualified  to 
fill  those  positions. 

Every  man  that  has  gotten  properly  into  the  place  where  he 
is  most  needed  in  government  service,  every  engineer  in  re- 
sponsible charge  as  the  head  of  a  bureau,  commission  or  board, 
immediately  demands  that  his  assistants  shall  be  not  merely 
young  men  of  energy  but  more  than  this,  men  who  have  been 
trained  as  engineers.  Thus  each  place  properly  filled  with 
engineers,  where  engineers  are  needed,  means  that  added  op- 
portunities are  provided  for  other  young  men  to  enter  as  sub- 
ordinates. 
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We  have  a  double  duty,  first,  that  of  ascertaining  where 
men  are  needed  and  second,  that  of  supplying  the  need  with 
engineers.  It  has  been  shown  that  we  can  not  sit  down  and 
wait  for  the  government  officials  to  come  to  us.  I  have  heard 
the  expression  used  at  a  meeting  of  engineers  representative 
of  the  four  national  societies,  that  we  have  done  enough  when 
we  have  presented  to  the  President  of  the  United  States  the 
fact  that  the  engineering  societies  can  and  will  do  anything 
that  is  required  of  us,  also  that  we  should  take  a  dignified 
position  and  abstain  from  further  activity  until  we  are  called 
upon  by  the  President  or  by  the  members  of  his  cabinet  to 
lend  our  aid  in  the  present  emergency.  If  we  do  wait,  it  will 
be  many  months  before  they  call  upon  us.  The  letters  that 
we  have  sent  as  individuals,  as  members  of  societies,  are 
here  in  Washington,  it  is  true,  but  where  are  they  ?  Probably 
scattered  through  scores  of  files  in  various  rooms  of  the  Navy, 
State,  and  War  Departments,  in  the  Civil  Service  Commission, 
at  the  Treasury  Building,  and  in  the  various  other  depart- 
ments in  different  parts  of  this  City ;  or  sent  to  the  State  Coun- 
cil of  Defense.  There  are  literally  thousands  of  those  letters 
offering  services,  so  many  that  many  of  them  may  never  have 
been  read  except  possibly  by  the  stenographer  who  prepared 
the  reply  for  the  signature  of  the  head  of  the  office. 

When  the  man  who  wants  an  engineer,  who  needs  an  as- 
sistant, appreciates  that  want,  he  can  not  hunt  up  those  letters, 
it  would  require  days,  even  if  he  had  the  time.  They  can  not 
be  quickly  found ;  they  are  filed  away  in  boxes  and  in  transfer 
cases  in  rented  buildings,  scattered  here  and  there  throughout 
this  city.  It  is  easier  to  write,  calling  again  for  aid  than  it 
is  to  hunt  up  letters  now  on  file  offering  services. 

The  point  to  be  made  is  that  this  work  of  aiding  the  Gov- 
ernment and  its  agencies  to  win  the  war,  by  getting  the  needed 
men  must  be  so  planned  that  we  first  find  and  clearly  describe 
the  need.  We  must  tactfully  hunt  out  the  official  who  has  the 
need,  and  often  does  not  appreciate  that  he  has  this  need ;  then 
explain  it  to  him  how  he  can  be  aided,  and  that  there  already 
exist  certain  channels  for  getting  hold  of  the  right  kind  of 
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assistants.  We  must  be  ready  to  supply  those  men  to  him. 
and  thus  earn  his  everlasting  gratitude  as  well  as  perform  the 
highest  function  that  we  can  perform  for  the  nation 's  need ! 

Dr.  McClellan:  One  question  brings  up  a  veiy  interesting 
point  which  will  take  a  moment 's  time  to  answer.  You  cannot 
sit  back  and  expect  the  Government  to  make  use  of  your  re- 
sources becatise  you  have  them.  You  are  in  the  position  of 
the  salesman  who  goes  out  to  make  a  sale — you  know  you  have 
something  of  great  value,  but  you  have  to  sell  it.  For  that 
reason  our  Bureau  has  gathered  about  eight  men  who  are  con- 
tinually going  back  and  forth  in  the  Departments  of  the  Gov- 
ernment trying  to  be  of  service. 

The  dean  of  the  University  of  Virginia  brought  out  another 
important  point.  It  is  difficult  to  get  the  average  Govern- 
ment officer  to  understand  the  value  of  disciplined,  trained 
mind,  even  though  it  has  not  had  the  narrow,  specialized  train- 
ing that  he  needs  at  the  time.  They  are  beginning  to  know, 
however,  that  a  well-trained  engineer  can  quickly  be  adapted 
to  a  great  variety  of  services.  It  is  mainly  for  this  reason 
that  I  strongly  recommend  as  a  result  of  my  experience  here 
in  "Washington  that  there  has  been  no  change  in  the  courses 
given  by  the  schools  of  this  country  for  the  needs  of  the  war. 
Let  us  give  our  men  broad,  fundamential.  technical  training, 
and  trust  to  their  mother  wit  and  to  their  American  adaptive- 
ness  to  fill  special  needs.  Moreover,  we  must  look  to  what 
will  be  upon  us  at  the  close  of  the  war.  At  that  time  many 
of  these  special  needs  will  disappear  suddenly  and  we  shall 
need  above  everything  else  men  whose  training  has  been 
broad  and  deep  and  general  strong.  Therefore,  whatever  we 
do,  let  tts  not  out  off  the  supply  of  such  trained  men. 

F.  H.  Gilbreth:  I  think  perhaps  I  can  be  of  little  help  to 
you  in  this  problem  of  getting  the  men  for  the  job  and  find- 
ing the  job  for  the  men.  That  has  been  right  along  my  line 
of  work,  long  before  this  work  came  on  and  since,  and  I  want 
to  call  your  attention  to  this  method  of  doing  it. 

There  are  on  the  markets  at  the  present  time  three  devices. 
I  miffht  sav  I  am  not  financiallv  interested  in  anv  of  those 
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devices.  Those  devices  will  permit  of  the  easy  classification 
of  over  a  million  different  kinds  of  experienced  men  and  over 
a  million  different  kinds  of  jobs.  They  can  be  operated  elec- 
trically, or  in  what  you  would  call  the  card  file  box.  One  of 
the  most  important  things  that  we  need,  of  course,  first  of  all, 
is  to  get  the  man  in  the  right  job,  and  the  reverse  getting  the 
right  job  for  the  man.  Oftentimes,  we  steal  our  competitor's 
man  in  business  because  he  has  a  little  special  knowledge  that 
we  want.  This  is  the  era  of  the  engineer.  If  we  engineers 
can  not  handle  this  thing  properly,  we  are  to  be  pitied,  and 
we  have  no  right  to  say  that  engineers  should  take  the  place  of 
the  lawyei*s.  As  a  matter  of  fact,  we  can  very  easily  handle 
this  thing.     Let  us  see  how  we  will  do  it. 

A  very  fine  step  in  the  right  direction  has  been  made  by  Mr. 
French  and  ^Ir.  Bullock  of  the  American  Society  of  ^lechanical 
Engineers  in  the  way  of  getting  the  experiences  of  the  various 
members  of  that  Society.  They  have  gathered  all  this  data  on 
a  specially  prepared  blank  form  which  I  have  seen,  and  of 
which  I  make  just  this  criticism,  that  they  have  not  gone  far 
enough.  If  we  will  send  out  and  get  their  experiences  from 
all  the  engineers  in  this  country  and  will  classify  them,  we  will 
then  have  that  data  readily  available.  It  is  a  big  job  to  bring 
about  this  classification,  this  being  a  job  of  classification,  and 
not  the  job  of  an  engineer,  not  the  job  of  a  higher  mechanical 
training,  but  it  is  a  job  in  the  science  of  classification  which,  I 
am  sorry  to  say.  is  not  taught  in  any  school  at  thepresent  time. 
If  we  will  send  out  and  have  them  fill  up  a  blank,  giving  their 
experience  from  the  time  they  first  went  to  school,  right 
straight  through,  what  they  worked  at  during  the  summer 
vacations,  what  their  hobbies  are,  what  their  specialities  are. 
and  ever^nhing  of  that  sort,  we  will  then  have  the  original  data 
right.  With  the  original  data  it  is  wholly  a  matter  for  the 
statistician  and  it  becomes  a  very  simple  matter  for  a  man, 
with  any  one  of  these  devices,  to  answer  any  question  readily, 
in.stead  of  ha-sing  the  terrible  trouble  of  looking  through  a  card 
file,  as  one  of  the  speakers  said,  or  as  another  one  said  the 
trouble  of  writing  out  anew  each  time  an  inquiry  comes  in. 
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"We  will  then  be  in  a  position  whereby  we  can  have  that  infor- 
mation at  our  finger  ends  from  any  one  of  these  three  systems, 
and  simplify  this  matter  very  greatly.  I  do  not  want  to  take 
up  the  time  of  the  meeting  to  describe  these  devices,  because  T 
could  not  do  it  in  a  brief  time,  but  I  will  say  to  those  of  you 
who  may  be  interested  in  it  that  I  shall  be  very  glad  to  talk  to 
you  about  them  if  you  care  to  hear  about  them. 

The  possible  jobs  can  ^be  listed  in  the  same  way,  and  conse- 
quently this  central  t)ureau,  which  one  of  the  speakers  is  offer- 
ing to  co-operate  with,  could  thus  be  aided  in  a  material  way. 
We  should  also  have  all  the  engineers  of  the  country  and  all 
the  possible  jobs  in  the  country  listed,  classified  on  a  scientific 
basis,  and  so  arranged  that  if  an  engineer  exists  who  does  not 
want  a  new  job,  but  wants  special  information  on  a  certain 
point,  he  can  send  to  this  central  bureau  and  can  have  the 
name  and  address  of  every  man  who  has  specialized  in  that 
particular  thing,  and  we  will  then  have  what  they  have  in  Ger- 
many to  a  very  much  greater  extent,  and  that  is  that  any  man 
working  on  any  particular  thing  has  the  name  and  address  of 
every  other  man  that  has  had  a  highly  specialized  experience 
along  that  line. 

I  think  you  will  all  admit  that  we  need  very  much  in  the 
engineering  profession  a  central  clearing  house,  and  that  is  the 
basis  for  it.  It  is  the  simplest  thing  in  the  world.  I  have  done 
it  and  there  is  not  a  problem  about  it.  It  is  merely  a  question 
of  classification,  and  if  there  is  anyone  interested  in  it  I  shall 
be  glad  to  take  it  up  with  them  in  detail  at  any  time. 

H.  Wade  Hibbard :  I  want  to  heartily  approve  of  what  some- 
body has  said  here  tonight,  that  this  is  no  six  weeks'  war  or 
six  months'  war.  I  believe  we  ought  to  prepare  for  a  ten 
years'  war.  Perhaps  we  will  win  before  ten  years,  but  we 
have  got  one  big  job  for  this  country.  Th,ere  is  only  one  job 
for  this  country  to  do.  "We  have  only  one  job.  I  have  been 
serving  the  government  in  Washington  longer  than  most  of 
you  have,  and  I  have  come  to  realize  that  this  country  has  one 
job  and  one  job  only  before  it,  and  every  man,  woman  and 
child  in  this  country  ought  to  be  engaged  in  doing  those  things 
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that  lend  themselves  to  this  one  job — and  that  one  job  is  to 
smash  Germany ! 

W.  F.  Durand:  I  did  not  know  until  about  five  minutes  age 
that  I  was  going  to  have  the  privilege  of  talking  to  you  this 
afternoon.  I  see  so  many  old  friends  and  acquaintances  in  the 
audience  that  I  feel  quite  at  home,  however,  but  I  must  warn 
you  that  I  have  nothing  prepared.  I  came  without  notes  and 
without  any  preparation  whatever,  and  therefore  I  can  only 
attempt  to  speak  to  you  for  a  few  minutes  in  quite  a  discur- 
sive manner  with  regard  to  the  activities  of  the  National  Re- 
search Council. 

How  closely  those  activities  may  lie  to  the  subject  which  has 
been  announced  by  the  President,  I  am  not  able  to  say,  but  in 
any  event  I  shall  hope  to  tell  you  something  of  the  work  which 
the  National  Research  Council,  and  especially  the  Committee 
on  Engineering,  has  been  doing  during  the  past  few  months. 

As  most  of  you  undoubtedly  know,  something  more  than  a 
year  ago  the  President  asked  the  National  Academy  of  Sci- 
ences to  organize  a  National  Research  Council,  with  special 
reference  to  the  investigation  and  studj^  of  the  scientific  prob- 
lems which  might  arise,  but  at  that  time,  of  course,  without 
specific  relation  to  the  present  war  conditions. 

The  work  during  the  first  few  months  was  largely  prelimi- 
nary in  character ;  but  with  the  approach  of  clouds  indicating 
a  probabilitj^  of  hostilities,  in  the  early  spring,  active  organi- 
zation became  the  order  of  the  day,  and  the  Council  was  or- 
ganized under  a  variety  of  committees  and  subcommittees  in- 
tended to  deal  effectively  with  such  problems  as  might  be  ex- 
pected to  come  before  it. 

The  theorj^  which  at  that  time  was  developed  by  the  or- 
ganizers of  the  Council  and  which  has  prevailed  since  that 
time  has  been  an  organization  twofold  in  character,  an  or- 
ganization according  to  function,  and  an  organization  ac- 
cording to  topic.  These  of  course  are  quite  obvious  meth- 
ods of  organization.  It  is  perfectly  clear  that  there  should 
be  one  particular  body  so  organized  that  it  will  naturally 
take   care   effectively   of   the   problems  which   may   arise   in 
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any  one  clearly  specified  field  of  scientific  work;  and  accord- 
ing to  this  idea  there  have  been  organized  a  very  considerable 
number  of  standing  committees;  thus,  a  standing  Committee 
on  Physics,  on  Chemistry,  on  Agriculture,  on  Engineering,  on 
Medicine  and  Hygiene,  on  Botany,  and  on  a  variety  of  other 
topics  which  I  need  not  take  time  to  name. 

Again,  it  will  be  clear  that  there  will  be  certain  specific 
problems  which  will  arise,  definite  in  character  but  perhaps 
involving  a  variety  of  types  of  scientific  work:  specific  prob- 
lems which  could  not  so  well  be  assigned  to  the  work  of  a 
single  committee  such  as  those  which  I  have  just  mentioned. 
In  order  to  properly  care  for  problems  of  this  character,  a 
mode  of  organization  on  the  basis  of  function  or  problem  has 
also  been  developed,  and  so  we  have  had  a  considerable  num- 
ber of  special  committees  dealing  with  particular  problems: 
thus,  a  committee  on  the  nitrate  problem  or  the  so-called  Ni- 
trate Committee,  dealing  with  that  most  important  question 
relating  to  the  development  and  conservation  of  our  national 
resources. 

Again,  a  committee  on  the  problem  of  optical  glass.  We 
have,  as  you  know,  been  accustomed  to  bring  our  optical  glass 
mastly  from  across  the  water,  and  under  present  conditions 
we  are  not  getting  it  frcm  abroad,  in  any  event  in  quantities 
in  any  way  adequate  for  the  requirements.  So  it  became  ab- 
solutely essential  that  the  country  should  mobilize  its  forces 
in  one  way  or  another  with  reference  to  the  development  of  the 
possibilities  and  production  of  optical  glass.  This  obviously 
requires  the  coordination  of  a  number  of  different  agencies: 
physicists,  chemists,  engineei-s.  metallurgists,  etc..  and  so  a 
special  committee  representing  these  various  factors  which 
enter  into  the  production  of  optical  glass  was  organized  and 
has  been  doing  most  excellent  work.  If  you  are  not  already 
informed,  it  will  perhaps  interest  you  to  know  that  we  are  now 
very  nearly,  if  not  altogether,  in  the  way  of  producing  a  good 
supply  of  optical  glass,  reasonably  adequate  for  the  require- 
ments even  under  war  conditions,  and  of  very  good  quality. 
This  has  been  largely  due  to  the  work  of  this  committee  co- 
13 
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operating  with  a  number  of  previously  existing  agencies,  in 
particular  the  National  Bureau  of  Standards  and  the  Geophys- 
ical Laboratory  under  the  Carnegie  Institution.  At  the  pres- 
ent time  there  is  a  certain  amount  of  optical  glass  being  pro- 
duced at  the  Bureau  of  ,*^tandards.  an  amount  which  is  by  no 
means  inconsiderable.  Ai  Pittsburgh  also  measures  are  now 
in  the  way  of  being  developed  which  will  serve  to  supply  this 
glass  in  very  considerable  quantities. 

Again,  there  is  the  all-important,  the  overshadowing  prob- 
lem of  the  submarine,  which  again  calls  for  the  cooperation 
of  many  different  sorts  of  people,  and  so  a  special  submarine 
committee  has  been  appointed  to  cooperate  with  the  various 
other  agencies  of  the  government  having  relation  to  this  par- 
ticular problem,  such  as  the  Xaval  Consulting  Board,  the  Xavy 
Department  directly,  its  various  bureaus,  and  at  least  two 
specific  committees  organized  under  the  Xavy  Department  and 
dealing  with  the  various  phases  of  the  submarine  problem. 
I  wish  I  had  the  time  to  tell  you  more  in  detail  regarding  the 
work  of  this  committee.  It  is  perhaps  the  most  important 
single  committee  which  has  been  organized  under  the  auspices 
of  the  Xational  Research  Council,  and  its  work  has  been  cer- 
tainly very  interesting,  even  if  the  results  thus  far  have  not 
run  as  far  as  we  had  hoped  they  might. 

A  number  of  other  special  committees  might  be  mentioned. 
I  may  mention  only  one — the  Committee  on  Gas  Warfare.  As 
little  as  we  may  fancy  the  notion  of  gas  warfare,  the  United 
States  must  be  able  to  repel  gas  attacks,  to  say  nothing  of  going 
any  further.  I  may  say  furthermore  that  the  National  Re- 
search Council,  representing  the  scientists  of  the  country. 
does  not  consider  that  its  primary  function  is  to  determine  the 
policy  of  the  government.  If  a  problem  is  placed  before  it, 
it  conceives  that  it  is  its  duty  to  develop  the  scientific  factors 
which  enter  into  the  development  of  such  a  problem,  and  it 
leaves  to  what  we  may  properly  call  the  "  higher  authority  " 
to  determine  the  extent  to  which  these  scientific  factors  shall 
be  embodied  and  employed. 

Omitting  further  reference  to  a  variety  of  other  special  com- 
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mittees.  I  am  going  now  to  take  a  few  moments  to  tell  you  a 
little  more  in  detail  with  regard  to  some  of  the  activities  of  the 
engineering  committee,  in  which  perhaps  you  will  be  more 
especially  interested. 

The  Engineering  Committee,  as  such,  was  organized  a  little 
later  than  some  of  the  other  subcommittees,  this  for  one  reason 
or  another  which  it  is  unnecessary  to  speak  of  here;  but  this 
particular  committee  was  not  organized  until  about  two 
months  ago.  At  that  time  the  four  major  engineering  societies 
appointed  a  certain  number  of  representatives,  which  repre- 
sentatives, together  with  a  certain  number  of  other  engineers 
likewise  representing  these  various  societies  and  who  had 
been  previously  appointed  on  the  Research  Council,  are 
understood  to  constitute  and  form  an  engineering  committee  of 
the  National  Research  Council.  That  committee  organized 
with  Mr.  Gano  Dunn  as  chairman  of  the  committee,  and  I  have 
the  honor  to  serve  as  vice-chairman  in  immediate  charge  of  the 
activities  of  the  committee  in  Washington.  The  primary 
question  which  naturally  arises  in  connection  with  the  for- 
mation of  any  committee  is  this :  ' "  What  is  it  good  for  ?  What 
is  it  going  to  do  ?  Why  add  one  more  to  the  number  of  com- 
mittees which  already  exist  in  such  great  multiplicity  ? ' ' 

And  here  I  may  say  that,  coming  to  Washington  about  three 
months  ago,  that  general  query  was  one  of  the  first  things 
which  impressed  me  very  forcibly.  On  the  road  from  disor- 
ganization or  lack  of  organization  toward  an  ideal  state  of 
efficient  organization,  we  were  passing  through  a  phase  of  what 
seemed  to  be  a  very  great  orer-organization,  and  so  we  found 
a  great  variety  of  boards  and  bodies  and  councils  and  com- 
mittees and  advisory  bodies  of  one  sort  or  another,  not  always 
with  the  line  of  demarkation  clearly  drawn  between  the  func- 
tions and  the  operations  of  one  board  and  another,  and  very 
likely  with  certain  areas  of  activity  left  out  entirely.  As 
time  goes  on,  we  see  continuously  an  improvement.  We  see 
that  unnecessary  and  ineffective  elements  are  dropping  out  of 
operative  life,  and  those  elements  which  remain  effective  and 
operative  naturally  will  continue :  and  I  suppose  that  there  is 
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perhaps  no  better  way  than  to  possibly  over-organize  at  the 
beginning  and  attempt  in  this  way  to  eliminate  the  unneces- 
sary, and  to  finally  arrive  at  a  condition  where  our  organiza- 
tion will  be  adequate  and  without  redundant  elements. 

In  any  event,  that  is  the  question  which  naturally  arises  in 
connection  with  the  organization  of  any  committee :  ' '  Wliat 
are  you  going  to  do  which  is  not  being  done  already,  or  are 
you  going  to  do  something  better  than  some  other  organiza- 
tion which  is  already  ha^'ing  cognizance  of  such  field  of 
human  activity?" 

Hence  the  fundamental  question  which  came  before  the 
engineering  committe.  was.  ' '  What  are  you  going  to  do  ? " 
From  the  standpoint  of  the  engineers  of  the  United  States 
the  committee  felt  that  it  was  going  to  represent  thirty  or  forty 
thousand  professional  engineers  as  best  it  might  with  refer- 
ence to  the  mobilization  of  their  services  for  research  intended 
to  serve  the  immediate  needs  of  the  government,  in  so  far  as 
such  needs  could  be  made  clear  and  transmitted  to  us  for 
transmission  to  you  and  to  other  engineers  all  over  tJie  country. 

It  is  one  thing  for  an  engineer  or  for  a  body  of  engineers 
to  say  "  We  want  to  sein-e  the  country."  or  "  We  want  to 
serve  the  government."  and  to  offer  services  to  this  or  that 
branch  of  governmental  organization.  It  is  a  \ery  different 
thing  to  receive  from  such  a  branch  of  governmental  organiza- 
tion a  series  of  clean  cut,  specific  problems,  definitely  organ- 
ized and  stated,  so  that  they  may  be  immediately  parcelled 
out  to  those  particular  individuals  who  will  be  besr  suited  to 
deal  with  the  investigation  of  such  problem. 

The  ideal  condition  would  be  of  course  to  imagine  that  the 
governmental  bureaus  would  have  in  their  pigeonholes  several 
hundred  or  several  thousand  problems,  for  due  attention  to 
which  they  were  waiting  on  engineers.  They  would  have  them 
each  labelled  and  organized  as  to  characteristics  and  the  kind 
of  men  who  would  be  required  for  the  study  of  such  problem, 
and  as  soon  as  we  could  indicate  our  readiness  to  serve  the 
country  they  would  immediately  reach  to  the  pigeonhole  and 
hand  out  the  problem.     That  is  a  beautiful  ideal,  but  as  you 


DISCUSSION.  179 

know  it  does  not  work  that  way  at  all.  We  must  come  'by  our 
problems  in  a  very  different  kind  of  way,  oftentimes  in  quite 
indirect  or  measurably  accidental  ways. 

Fundamentally,  we  start  with  the  assumption  that  it  is  the 
function  of  a  governmental  body,  the  Army  or  the  Navy  as 
the  case  may  be — and  of  course  our  present  activities  are  re- 
lated to  problems  coming  before  the  Army  or  the  Navy — to 
first  state  the  problem ;  to  state  the  end  which  is  desired  and 
the  controlling  conditions  and  limitations.  In  such  cases 
where  a  specific  formulation  can  be  obtained,  we  may  then  hope 
to  approach  with  some  probability  of  success  the  matter  of 
placing  such  problem  with  those  engineers  who  will  be  best 
qualified  to  cope  with  it.  But  that  is  just  where  the  difficulty 
arises.  "We  do  find — and  it  is  to  be  expected — difficulty  in  re- 
ceiving such  clean  cut,  direct,  full  specifications  regarding  the 
problem  as  will  best  enable  us  to  place  them  where  they  will 
best  be  taken  care  of.  One  of  the  problems  which  comes  before 
us  in  the  broadest  possible  way  was  the  one  which  I  spoke  of  a 
few  moments  ago,  the  problem  of  the  submarine.  Even  with 
regard  to  that  problem  it  is  none  too  easy  to  develop  the  kind 
of  specifications  desired.  "We  all  know  that  we  want  to  find 
an  answer  to  the  submarine ;  but  what  elements  constitute  an 
answer  to  the  submarine?  Is  there  one  answer,  or  are  there 
hundreds  of  answers?  "What  factors  enter  into  an  adequate 
and  sufficient  answer  to  the  submarine  problem?  In  order  to 
realize  definite  answers  to  these  necessary  preliminary  ques- 
tions, we  of  course,  have  had  to  go  to  the  Navy  Department 
and  I  desire  to  assure  you  that  the  Navy  Department  has  re- 
ceived us  with  the  utmost  cordiality  and  has  given  us  every 
possible  aid  in  arriving  at  a  full  understanding  of  the  broad 
conditions  to  be  met  in  coping  with  this  problem.  But  there 
the  problem  subdivides  and  the  ways  are  long  and  devious 
and  the  end  is  not  yet. 

"With  regard  to  many  other  problems,  the  contact  between 
the  Research  Council  and  the  problem  itself  often  arises  pos- 
sibility with  an  element  of  hazard.  I  can  best  illustrate  by  one 
or  two  examples.    It  so  happened  that  a  member  of  our  engi- 
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neeringf  committee  who  has  lunching  with  one  of  the  officers  of 
the  ordnance  bureau  of  the  Army,  was  discussing  the  general 
situation  and  the  question  arose  rather  aeeidently,  regarding 
the  influence  of  copper  on  iron  which  is  intended  for  pro- 
ducing projective  steel.  An  old  specification  called  for  iron 
free  from  copper,  and  the  government  has  been  paying  an 
excess  price  for  such  iron.  The  question  immediately  arose, 
is  that  necessary,  or  is  it  handed  down  in  some  traditional 
and  historical  way?  What  are  the  facts  regarding  the 
the  influence  of  copper  on  iron  intended  to  be  used  for 
projective  steel?  There  was  no  apparent  answer  offhand, 
and  the  question  came  up,  can  the  Research  Council  or 
its  Engineering  Committee  undertake  to  develop  any  infor- 
mation on  that  subject?  Obviously,  it  was  a  problem  exactly 
in  our  line.  If  we  are  good  for  anything  at  all,  we  should 
naturally  be  able  to  develop  at  least  the  existing  state  of  infor- 
mation regarding  this  particular  problem.  So  it  came  before 
the  committee,  and  we  proceeded  to  get  into  telegraphic  com- 
munication immediately  with  the  leading  metallurgists  of  this 
country  and  to  ask  their  opinion  regarding  the  matter,  and 
asked  furthermore  for  the  names  of  men  who  would  be  qualified 
to  undertake  an  experimental  investigation  regarding  this 
problem.  Furthermore,  we  cabled  to  England  to  develop 
there  the  opinion  of  the  leading  ordnance  manufacturers  with 
regard  to  this  particular  question.  All  these  were  matters 
entirely  routine,  and  such  as  would  naturally  be  suggested. 
They  resulted,  however,  in  the  development  of  a  very  consid- 
erable amount  of  information,  information  at  first  hand  as 
well  as  information  developed  from  literature  on  the  subject. 
Among  other  matters  developed  was  a  very  considerable  bibli- 
ography, covering  fifty  pages  of  typewritten  matter  and  giving 
the  titles  of  articles  in  recent  years  relating  to  the  influence 
of  copper  on  iron.  All  this  information  was  furnished  to  the 
Watertown  Arsenal  and  I  believe  has  been  of  material  aid  in 
reaching  a  conclusion  as  to  the  importance  of  this  old  feature 
of  ordnance  specifications.  But  the  first  contact  with  the 
problem  developed  really  by  chance.     If  the  member  of  the 
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committee  and  the  ordnance  officer  had  not  chanced  to  lunch 
together,  the  problem  might  not  have  been  presented. 

One  more  illustration  of  the  same  sort  of  thing :  I  happened 
myself  to  be  riding  home  after  office  hours  one  evening  on  the 
street  ear  with  a  friend  who  was  a  Naval  Constructor.  He 
mentioned  some  difficulties  which  had  been  encountered  in 
connection  with  the  standardization  of  battle-grey  paint,  and 
wondered  whether  there  was  any  way  of  getting  at  the  prob- 
lem in  a  scientific  manner;  getting  at  what  enters  into  the 
standardization  of  paint,  especially  those  pigments  and  colors 
which  enter  into  the  so-called  battle  grey.  Immediately  the 
telegraph  was  started  and  the  best  paint  experts  within  one 
hundred  miles  of  New  York  City  were  developed  and  brought 
to  "Washington  for  conference  and  contact  with  the  problem, 
and  it  resulted  in  the  giving  of  a  number  of  very  useful,  perti- 
nent suggestions  to  the  government  with  regard  to  specifica- 
tions and  with  regard  to  its  method  of  preparing  the  paint  and 
which,  it  may  be  hoped,  will  go  far  toward  removing  the  diffi- 
culties which  were  to  be  met  with. 

I  must  now  go  on  to  say  a  few  words  with  regard  to  the 
ser^dces  and  the  activities  of  the  committee  with  reference  to 
aeronautic  work.  That,  as  you  all  know,  is  at  the  present 
time  very  much  to  the  front.  A  program  is  at  present  outlined 
and  under  consideration  by  Congress  which  looks,  as  you 
know,  to  a  tremendous  development,  entirely  out  of  class  with 
anything  which  ^ye  have  ever  known  or  ever  dreamed  of  be- 
fore. In  order  to  deal  with  this  particular  phase  of  govern- 
mental requirement,  the  National  Research  Council  at  an 
early  date  appointed  as  its  aeronautic  committee  a  previously 
existing  body.  Some  two  or  three  years  ago,  in  the  years  of 
the  first  Wilson  administration,  under  act  of  Congress,  there 
was  appointed  a  national  advisory  committee  for  aeronautics, 
and  that  body  has  been  in  continuous  existence  and  operation 
since  that  time.  It  has  a  definite  status  by  virtue  of  Congres- 
sional law,  an  appropriation  of  its  own,  a  very  considerable 
organization,  and  has  been  in  active  existence  since  that  time. 
It  was  obviouslv  unnecessary  and  it  would  have  been  ob- 
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viously  doubling  up  on  committee  work  for  the  Research  Coun- 
cil to  appoint  a  separate  committee  with  cognizance  over  the 
subject  of  aeronautics,  and  so  it  verj'^  naturally  and  wisely  ap- 
pointed the  previously  existing  governmental  committee,  the 
Ad^'iso^y  Committee  for  Aeronautics,  as  its  committee  repre- 
senting this  particular  phase  of  activity. 

The  activities  of  that  committee,  with  which  I  have  had  the 
pleasure  of  being  associated  since  its  formation,  have  naturally 
been  very  acute  since  the  opening  of  hostilities,  and  in  partic- 
ular during  the  last  few  weeks.  The  activities  of  the  committee 
have  run  along  a  number  of  different  lines.  Its  fundamental 
duty  is  to  advise  any  branch  of  the  government  on  any  sub- 
ject which  may  have  relation  to  aeronautic  affairs.  Naturally, 
at  the  present  time,  its  activities  are  wholly  restricted  to  the 
war  requirements  of  the  anny  and  navy.  It  has  never.'heless 
undertaken  a  number  of  secondary  activities,  or  activities  not 
directly  related  to  what  might  at  first  thought  be  considered 
war  activities,  and  yet  none  the  less  important.  Thus,  one 
piece  of  work  which  it  ha.s  carried  through  is  the  clearing  up 
of  the  patent  situation,  in  order  to  ease  up  the  condition  of  the 
industry  which  was  threatened,  as  you  may  perhaps  know,  by 
strangulation  as  a  result  of  certain  patent  claims.  The  expec- 
tation is  that  a  form  of  cross-licensing  arrangement  will  be 
developed  as  the  result  of  the  activities  of  our  aeronautic  com- 
mittee, in  a  way  very  similar  to  the  arrangement  in  the  auto- 
mobile trade.  This  is  intended  to  secure  an  over-all  cross-li- 
censing arrangement  whereby  all  patent  rights  and  everything 
of  the  character  will  be  pooled  among  the  various  companies 
involved,  and  will  thus  secure  equal  rights  and  claims  with 
regard  to  the  use  of  these  various  patents.  A  final  meeting  is 
expected  on  Tuesday  next,  at  which  it  is  hoped  to  make  a 
definite  arrangement  with  regard  to  this  particular  program. 

Another  activity  with  which  the  aeronautic  committee  has 
concerned  itself  is  the  question  of  insurance  for  aviators.  It 
is  obvious  that  in  a  general  way  an  insurance  company  might 
be  expected  to  look  rather  askance  at  the  proposition  of  reg- 
ular insurance  for  aviators.    Nevertheless,  it  is  equally  clear 
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that  the  possi-bilit}^  of  obtaining'  such  insurance  would  be  a 
very  important  factor  in  developing  the  necessary  number  of 
aviators.  So  for  some  months  the  committee  has  been  con- 
cerning itself  with  developing  among  the  various  companies 
the  possibilities  for  the  definite  writing  of  insurance,  naturally 
at  a  somewhat  increased  premium,  but  writing  insurance  for 
aviators ;  and  we  are  in  a  way  now  to  have  the  arrangement 
developed  and  under  way  in  a  short  time. 

Likewise  we  have  taken  up  the  question  of  the  possibility  of 
accident  insurance  for  aviators.  This  is  under  present  discus- 
sion and  consideration  and  will  undoubtedly  be  merged  with 
a  somewhat  broader  development  of  the  entire  question  of  in- 
surance under  war  conditions,  which  is  being  developed  under 
the  auspices  of  Mr.  McAdoo,  Secretarj^  of  the  Treasury. 

As  a  further  phase  of  activity,  this  committee  was  instru- 
mental in  aiding  the  War  Department  in  developing  its  sys- 
tem of  so-called  cadet  aviator  instruction,  with  reference  to 
preliminary  training  of  aviators  for  service  in  the  army. 
Copying  from  the  experience  abroad,  it  was  found  desirable 
to  pass  those  who  were  looking  for  active  service  in  the  avia- 
tion corps,  through  a  certain  preliminary  training,  not  in  the 
air  but  on  the  ground,  which  would  cover,  however,  certain 
elementary  instruction  in  the  theorj^  of  aeroplanes,  the  theory 
and  handling  of  internal  combustion  engines,  some  of  the  ele- 
ments of  photography  as  applied  to  aeroplane  work ;  likewise 
some  of  the  elementary  instruction  in  handling  machine  guns, 
bombs,  and  work  of  that  character,  but  in  advance  of  going  to 
the  flying  field  and  undertaking  actual  work  in  the  air.  At  the 
present  time  there  are  eight  educational  institutions  in  the 
United  States  which  are  giving  instruction  of  this  sort.  The 
idea  has  been  to  feed  twenty-five  cadets  every  week  into  these 
institutions  and  have  them  remain  for  eight  weeks,  and  so  have 
a  continuous  chain  of  educational  activity  grinding  through, 
as  it  were,  twenty-five  men  per  week,  so  that  when  it  is  fully 
developed  there  will  be  twenty-five  coming  out  each  week  and 
going  thence  to  the  training  field.  This  matter  is  now  entirely 
in  the  hands  of  the  "War  Department,  in  charge  of  a  special 
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officer  who  is  giving  his  entire  time  to  the  oversight  of  this 
particular  kind  of  training ;  but  in  the  way  of  starting  off  this 
movement,  getting  together  in  conference  college  presidents  or 
representatives  who  would  be  qualified  to  speak  for  their  in- 
stitutions and  preparing  the  way  for  developing  such  train- 
ing, the  committee  on  aeronautics  took  the  leading  part. 

Again,  the  committee  on  aeronautics  is  serving  the  needs  of 
the  "War  Department  at  the  present  time  as  a  cpmmittee  on 
inventions,  and  if  there  were  time  I  am  sure  you  would  be 
entertained  if  I  could  give  you  an  account  of  some  of  the 
startling  inventions  which  are  coming  before  our  committee. 
It  is  of  course  to  be  expected  that  a  large  percentage — I  will 
not  undertake  to  say  just  how  large — are  quite  hopeless. 
Viewed  entirely  as  a  problem  in  probabilities,  it  is  not  likely  of 
course  that  a  chance  individual  will  develop  something  repre- 
senting a  distinct  advance.  I  am  perhaps  fairly  safe  in  saying 
that  most  of  the  inventions  which  come  in  are  from  untrained 
men,  men  trained  in  neither  the  science  of  engineering  or  the 
science  of  aeronautics,  so  that  it  is  at  least  a  long  chance 
whether  these  men  will  be  likely  to  develop  anything  which  is 
really  an  advance  in  the  state  of  the  art,  an  art  which  now  rep- 
resents the  residual  of  the  scientific  and  engineering  efforts 
which  have  marked  the  progress  up  to  the  present  time. 
Nevertheless,  we  can  not  tell.  That  which  seems  foolish  today 
may  be  the  wisdom  tomorrow.  Our  policy  has  been  to  re- 
ceive any  suggestion,  no  matter  how  foolish  it  may  seem,  at 
least  to  the  extent  of  giving  it  a  respectful  hearing,  looking  it 
over  and  if  it  seems  quite  hopeless,  to  at  least  thank  the  author 
for  sending  it  in. 

Suggestions  which  come  in  in  this  way  fall  into  certain 
classes,  those  which  are  obviously  hopeless,  those  which  are 
incomplete  in  presentation — but  we  make  it  an  invariable  rule 
to  send  them  back  and  get  full  information  before  the  sugges- 
tion is  fully  turned  down — and  those  other  suggestions  which 
seem  definitely  to  promise  something  of  hope.  Suggestions  of 
the  latter  character  are  forwarded  for  research,  test  and  de- 
velopment, and  such  treatment  as  may  seem  proper  with  ref- 
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erence  to  the  particular  problem  in  hand.  At  the  present  time, 
as  you  can  readilv  believe,  where  such  suggestions  are  coming 
in  at  the  rate  of  fifty  or  more  per  day,  a  very  considerable 
part  of  the  activities  of  this  particular  committee  are  neces- 
sarily concerned  with  duties  of  this  character. 

Again,  some  of  you  have  doubtless  seen  in  the  last  few  days 
references  to  a  so-called  all-America  aeronautic  engine,  an 
engine  which,  yesterday  for  the  first  time,  was  visible  at  the 
Bureau  of  Standards,  and  which  thirty  days  ago  had  no  ex- 
istence whatever.  I  may  truly  say  it  had  no  existence  even  in 
the  brain  of  the  designers.  The  construction  of  that  engine  as 
an  entity  in  steel  and  structural  material  in  thirty  days  from 
the  time  when  it  was  first  even  talked  about,  is  nothing  less 
than  a  production  miracle,  an  achievement  which  has  never 
been  approached  in  any  degree  before  in  this  country  or,  I  be- 
lieve, in  any  country. 

About  a  month  ago  two  of  the  leading  engineers  of  this 
country  with  reference  to  internal  combustion  engines  and  air- 
craft practice  were  put  down  together,  sitting  on  a  bed  at  the 
Willard  Hotel  with  a  piece  of  paper,  and  they  were  told,  in 
the  phraesology  of  the  day.  to  ' '  go  to  it ' '  and  develop  the  char- 
acteristics of  an  all- American  aeronautic  engine  which  should 
combine  the  best  of  everything  known  in  this  country  and  the 
best  of  everything  available  from  abroad.  I  should  perhaps 
say  that  a  very  considerable  amount  of  information  was 
thus  available.  At  that  time  there  had  been  brought  from 
abroad  the  drawings  or  designs  of  the  leading  European  coun- 
tries France  and  England  particularly,  so  that  these  designers 
had  before  them  the  best  European  practice,  and  of  course  they 
were  perfectly  familiar  themselves  with  the  best  of  American 
practice.  So  they  sat  down,  as  the  story  goes,  on  the  bed  with 
a  scrap  of  paper  between  them,  and  talked  over  the  charac- 
teristics of  an  all- America  aeronautic  engine.  In  a  day  or  two 
the  characteristics  were  pretty  well  decided  upon.  Immedi- 
ately thereafter  about  two  hundred  draftsmen  were  mobilized 
over  the  country  in  eight  or  ten  different  organizations  and 
put  to  work  detailing  these  drawings.    As  soon  as  an  indi^nd- 


186  DISCUSSION. 

ual  item  was  complete  in  detail,  it  was  placed  in  production, 
and  ten  engines  were  ordered  purely  as  a  preliminary  try-out 
program. 

I  should  say  perhaps,  in  a  little  more  detail,  that  the  pri- 
mary design  of  such  an  engine  involves  fundamentally  the 
design  of  one  cylinder,  and  its  connected  parts,  and  with  such 
a  design  completed  it  is  a  matter  of  relative  simplicity  to  com- 
bine four  such  cylinders  into  a  four-cylinder  engine,  or  eight 
cylinders  into  an  eight-cylinder  or  twin-four  and  so  on;  so 
that  this  fundamental  work  provided  thus  for  the  development 
of  four  tripes  of  engines,  of  four.  six.  eight  and  twelve  cylin- 
ders, varying  from  one  hundred  and  thirty-five  to  about  four 
hundred  horsepower  in  capacity. 

So  these  two  hundred  draftsmen  over  the  country,  working 
day  and  night  without  additional  compensation,  developed 
the  details  of  this  engine,  and  as  soon  as  the  details  were  com- 
pleted they  were  put  into  production  and  five  of  the  eight- 
cylinder  type  of  engine  and  five  of  the  twelve  or  twin-six  type 
of  engine  were  put  through  as  one  trial  lot.  It  was  under- 
taken at  that  time  to  show  the  first  engine  on  the  twenty-fifth 
of  July.  About  the  first  of  July  the  parts  of  the  engine  were 
all  made  and  all  ready  to  assemble  in  Detroit.  It  was  first  in- 
tended to  bring  the  parts  here  and  assemble  them  in  the  Bu- 
reau of  Standards,  but  the  people  who  were  concerned  with 
the  manufacture  of  the  engines  were  so  anxious  to  see  the 
thing  in  actual  form,  that  finally  the  plans  were  changed  to 
that  degree  and  the  engine  was  assembled  in  Detroit,  shipped 
by  special  messengers — and  if  I  had  time  it  would  be  interest- 
ing to  you  to  recount  the  experiences  of  those  special  mes- 
sengers in  rushing  the  engine  through  from  one  car  to  another, 
from  one  train  to  another — from  Detroit  to  Washington  within 
the  shortest  possible  time. 

The  engine  reached  Washington  two  or  three  days  ago,  was 
set  up,  and  has  been  on  exliibition  to  the  oflficers  of  the  govern- 
ment and  those  concerned  for  the  last  two  or  three  days.  It 
is  a  beautiful  piece  of  work,  and  it  looks  very  much  as  though 
it  ought  to  be  very  close  to  the  final  design  of  an  aU- American 
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winning  aircraft  engine.  In  weight  it  will  compare  very 
favorably  with  the  best  of  foreign  designs.  These  first  en- 
gines, of  course,  are  intended  purely  by  way  of  try-out.  It  is 
not  for  a  moment  assumed  that  they  represent  the  final,  ulti- 
mate design.  These  engines  will  be  tried  out  under  adequate 
conditions,  and  on  the  basis  of  the  results  of  the  try-out,  the 
final  design  will  be  perfected  and  they  will  be  put  into  quan- 
tity production  at  the  earliest  possible  moment.  Just  how 
soon  these  engines  can  be  put  into  quantity  production,  of 
course  I  can  not  tell,  but  with  the  minimum  time  required  to 
try  out  the  engine  we  may  at  least  look  for  that  engine  under 
quantity  orders  early  in  the  fall ;  in  other  words,  representing 
a  performance  in  time  of  perhaps  three  months  or  some  such 
matter  between  the  first  conception  of  the  engine  and  the 
quantity  orders  under  way  in  eight  or  ten  different  factories 
all  over  the  country.  The  parts  of  that  engine  have  been  so 
carefully  standardized  that  although  this  particular  engine 
was  made  in  twelve  different  factories,  it  came  together  with- 
out a  hitch,  without  the  necessity  of  using  a  file  or  any  second- 
ary agency  whatever.  This  performance  is,  I  believe,  entirely 
without  precedent,  to  manufacture  an  engine  of  so  many  hun- 
dreds of  parts,  in  twelve  different  factories,  and  bring  them 
together  from  all  sections  of  the  country,  and  have  them 
match  one  with  another  in  this  flawless  manner. 

The  development  of  this  particular  design  is  the  work  of 
the  Aircraft  Engineering  Division  of  the  Signal  Corps  work- 
ing with  the  Committee  on  Aircraft  Production,  a  committee 
appointed  on  the  advice  of  the  Advisory  Committee  for  Aero- 
nautics and  intended  to  stand  in  immediate  contact  with  the 
production  capacity  of  the  country. 

Some  months  ago  it  was  clearly  seen  that  in  the  development 
of  any  munition  of  war,  there  is  clearly  indicated  the  military 
element,  the  scientific  element,  and  the  production  element. 
We  must  recognize  these  three  elements.  The  military  element 
is  naturally  to  be  provided  by  the  War  Department  or  by  the 
Navy  Department,  as  the  case  may  be.  The  National  Advisory 
Committee  for  Aeronautics  hopes  that  it  may  be  able  to  con- 
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tribute  the  scieutifie  element.  In  order  to  contribute  the  pro- 
ductive element,  a  special  committee  on  aircraft  production 
was  appointed,  operating  in  direct  relation  with  the  Council 
of  National  Defense  and  with  Mr.  Coffin,  whom  you  all  know, 
as  the  chairman  of  such  committee. 

So  the  work  goes  on.  The  problems  are  coming  in  from  day 
to  day,  in  one  branch  or  another.  We  may  never  know  in  the 
morning  what  particular  problem  may  present  itself,  whether 
something  of  a  routine  character  or  something  which  may  rep- 
resent a  problem  of  the  most  fundamental  and  vital  im- 
portance. One  of  the  problems  which  has  recently  presented 
itself  to  the  engineering  committee  is  that  of  the  development 
of  body  ai-mor — an  interesting  reflection  that  we  are  in  the 
way  of  going  back  to  the  days  of  chivalry  when  those  who  did 
battle  were  clothed  with  body  armor  of  chain  mail  or  steel 
plate. 

Just  now  on  my  desk  is  a  proposition  to  call  to  "Washington, 
at  an  early  date,  a  conference  of  those  people  who  may  be  able 
to  contribute  most  effectively  to  the  study  of  the  limitations 
and  the  possibilities  of  steel  body  armor.  Such  armor  has 
already  been  used,  and  is  being  used  in  a  limited  way  in 
Europe,  and  our  own  War  Department  has  already  placed 
or  is  in  the  way  of  placing  an  order  for  a  limited  number 
of  sample  suits  or  outfits  of  such  body  armor.  But  with  a  view 
to  the  improvement  of  such  armor  either  in  material  or  type  or 
design,  this  conference  has  been  suggested  and  will  probably 
soon  be  called. 

I  have  already  used  more  time  than  I  had  intended  in  this 
quite  discursive  way.  tilling  you  somewhat  of  the  activities  of 
the  Rasearch  Council  as  a  whole,  and  in  greater  detail  with 
regard  to  the  activities  of  the  Engineering  Committee.  We  of 
the  Engineering  Committee,  speaking  for  the  engineers  of  the 
country,  have  made  it  very  plain  to  the  executive  and  adminis- 
trative bodies  of  our  government  that  the  engineers  of  the 
country  stand  ready  to  the  limit  to  serve  the  needs  of  the  situ- 
ation. They  only  desire  to  be  shown  wherein  they  may  best 
serve,  and  the  response  will  be  immediate  and  full.     With  this 
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assurance  on  our  part,  we  find  a  most  cordial  and  liearty  recep- 
tion on  the  part  of  the  government  officials.  If  it  were  not 
perhaps  that  they  are  so  overburdened  with  administrative 
matters  of  all  sorts  and  characters,  they  might  find  more  time 
to  think  over  and  develop  the  specific  problems  which  could 
effectively  be  turned  over  to  reusearch  bodies  such  as  our  own. 
It  must  be  remembered  that  these  governmental  bureaus  and 
bodies  have  not  been  accustomed  to  having  thirty  or  forty 
thousand  professional  engineers  at  their  service  at  a  moment's 
notice.  They  have  been  accustomed  to  get  along  alone.  They 
have  been  accustomed  to  doing  by  themselves,  and  as  you  know, 
they  have  developed  their  own  splendid  and  effective  engineer- 
ing organizations.  In  many  cases,  perhaps,  they  have  small 
need  to  come  to  us  for  the  examination  of  problems  in  engi- 
neering or  science.  They  have  their  own  organizations.  At 
present,  however,  these  organizations  are  overburdened  with 
work,  and  the  energies  and  time  of  their  officers  are  needed  for 
duties  more  closely  related  to  the  military  requirements  of  the 
situation.  So  while  they  realize  thoroughly  in  principle  the 
attitude  of  the  engineers  of  the  country  and  what  it  may  mean 
to  the  study  of  their  problems,  it  naturally  takes  some  little 
time  to  adjust  themselves  to  the  idea  that  there  are  thirty  or 
forty  thousand  engineers  waiting  and  ready  to  be  called.  But 
this  is  a  condition  which  may  be  expected  to  improve  as  time 
goes  on,  and  the  officers  of  the  government  acquire  the  habit 
of  turning  over  problems  of  research  and  investigation  to  the 
Research  Council  for  investigation  and  study. 

The  development  of  this  relation  of  understanding  and  co- 
operation between  the  executive  branches  of  the  government 
and  the  engineers  of  the  countryissomething  which  we  shall  all 
hope  will  continue  beyond  the  limits  of  the  present  conditions 
of  war  stress  on  into  times  of  peace  as  a  permanent  means  of 
service  on  our  part  to  the  scientific  and  engineering  needs  of 
the  government. 

J.  W.  Dietz:  The  Western  Electric  Company,  in  common 
with  companies  employing  technical  men,  is  up  against  it,  of 
course.     We  can  not  get  all  the  men  that  we  need.     We  have 
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not  all  the  men  we  need  now.  The  question,  as  I  understand 
it,  is,  what  are  we  going  to  do  today?  The  Western  Electric 
Company  has  established  and  has  had  working  for  a  number 
of  years  in  its  organization  what  we  call  an  educational 
system.  We  try  to  discover  within  our  own  employ,  among 
our  own  people,  such  talent  as  we  have  and  to  develop  it  as 
full}^  as  possible  through  the  natural  avenues  of  employment, 
which  can  be  supplemented  by  our  own  instruction,  and 
through  cooperative  instruction  with  other  educational 
agencies. 

Our  work  divides  itself  broadly  into  three  kinds — engi- 
neering, manufacturing,  and  distribution  or  commercial  work. 
Each  of  these  three  organizations  has  its  educational  advisory 
committee,  made  up  of  executives  who  are  in  touch  with  the 
everyday  needs  of  the  work  of  their  departments,  who  have 
the  ear  of  the  highest  executives  and  officials  of  the  company 
and  are  close  enough  to  the  men  to  know  them  personally.  It 
is  into  the  hands  of  such  advisory  committees  that  we  entrust 
the  plan  for  the  development  of  our  personnel. 

From  these  three  supplementary  advisory  committees,  rep- 
resenting the  three  main  branches  of  our  organization,  we 
select  a  company  educational  organization,  which  blocks  out 
and  defines  and  initiates  the  educational  policies  of  the  com- 
pany as  a  whole.  So  we  feel  that  we  have  plans  for  dis- 
covering and  developing  our  talent  from  witiiin.  That  means 
that  we  have  plans  for  taking  the  office  boy  and  carefully 
training  him  in  his  first  tasks,  watching  him  and  guiding  him 
properly  into  the  next  higher  step. 

Our  problem  regarding  the  college  men  will  have  to  be  met 
in  the  same  way  and  in  the  same  spirit.  We  are  actively,  under 
our  eduetional  organization,  making  search  now  for  high 
school  graduates,  who  have  already  been  in  our  organization 
for  three  or  four  years,  boys  who  came  with  us  directly  from 
the  high  school,  who  now  are  twenty-one  or  twenty-two  years 
of  age.  With  those  boys  we  shall  try  to  work  in  a  way  that 
they  might  develop  and  undertake  some  tasks  which  we  have 
formerly  assigned  to  college  men  as  beginner's  jobs. 
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"VVe  have  gone  to  some  of  the  women's  colleges  for  young 
women  who  are  specially  interested  in  physics  and  mathe- 
matics, and  a  number  of  those  are  entering  our  laboratories 
for  work  there.  I  believe  there  is  a  distinct  place  for  the 
trained  young  woman  who  has  taste  and  aptitude  for  that 
type  of  work  in  the  spirit  of  research  and  investigation  that 
prevails  in  our  laboratories. 

The  plan  which  I  have  told  you  regarding  the  Western 
Electric  Company  I  think  is. typical  in  a  way  of  many  of  the 
plans  which  are  being  followed  by  large  industries  through- 
out the  country.  There  is  an  association  of  such  employers 
known  as  the  National  Association  of  Corporation  Schools, 
composed  of  companies  who  have  the  viewpoint  of  trying  to 
make  employment  a  distinct  educational  means,  recognizing 
that  we  must  take  our  people  where  you  folks  leave  off,  and 
do  a  lot  of  specialization  and  intensification  of  their  training 
within  our  own  plants.  We  believe  there  will  be  a  whole- 
some reaction  as  we  get  more  employers  to  take  that  point  of 
view,  and  I  am  glad  that  the  expressions  here  have  indicated 
that  that  already  is  the  tendency.  If  you  feel  that  it  is  your 
job  to  lay  a  splendid  foundation  of  the  fundamentals,  then 
it  is  up  to  us  to  build  upon  that  foundation,  and  we  believe 
it  will  be  a  much  easier  job  to  develop  broad  and  useful 
engineers  on  that  type  of  foundation  than  it  is  now,  taking 
a  man  who  specializes  too  soon.  These  are  reactions  that  we 
believe  will  work  out  broadly  in  the  long  run. 

There  is  just  one  other  point  which  I  have  to  bring  before 
you :  This  National  Association  of  Corporation  Schools  has  a 
committee  known  as  the  committee  on  technical  and  executive 
training.  Last  year  it  gathered  information  from  our  mem- 
bers— they  number  over  one  hundred  companies,  employing 
over  three  hundred  thousand  people— and  found  that  had  con- 
ditions been  normal,  last  June  we  would  have  employed  about 
a  thousand  college  graduates,  most  of  them  engineering  grad- 
uates. Of  course  we  all  fell  very  much  short  of  that  estimate. 
We  also  in  that  report  brought  out  that  the  companies  can 
and  are  trying  to  promptly  adapt  the  recent  college  graduate 
14 
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to  the  work  of  the  different  organizations.  "We  believe  that 
that  sort  of  information  is  of  interest  to  all  of  you  people. 
"VTe  believe,  too,  that  there  ought  to  be  more  active  cooperation 
between  this  Society  and  such  an  organization  of  employers. 
I  think  the  Association  of  Corporation  Schools  is  unique, 
because  it  represents  cooperative  effort  of  employers,  many  of 
them  in  competing  lines,  who  have  worked  together  on  this 
basis  because  they  all  recognize  that  emplo%Tnent,  or  the  deal- 
ing with  the  human  element  in  business,  is  a  common  problem 
and  a  very  vital  one.  Human  nature  is  much  the  same, 
whether  you  bundle  it  up  into  an  organization  and  call  it  a 
society,  a  town,  or  call  it  the  "Westinghouse  Electric  or  the 
Western  Electric  or  the  American  Bridge  Company.  The 
fundamental  problems  we  found  were  worth  undertaking  and 
investigating  together.  "We  believe  in  this  matter  of  the  em- 
plo^^nent  of  college  men.  we  ought  to  be  getting  together  on  a 
verj'  frank  basis.  Some  of  you  folks  who  have  entertained 
perhaps  twenty-five  or  thirty  representatives  of  different  com- 
panies at  your  schools  in  the  last  few  months  may  feel  that 
really  after  all  the  emplo\Tuent  of  men  is  a  kind  of  nuisance. 
Are  there  not  some  points  of  common  interest  on  which  we 
might  get  together — for  instance,  standardization  of  infor- 
mation to  prospective  employers,  methods  of  getting  in  touch 
with  the  records  that  men  make  at  college  ?  Can  we  not  agree 
on  some  good  way,  and  let  us  try  to  do  it  in  that  way?  Fol- 
lowing the  progress  of  your  graduates  is  another  point  and, 
too,  the  important  problem  of  vacation  employment.  These 
are  some  of  the  sorts  of  things  that  we  have  in  mind. 

If  you  will  appoint  two  or  three  of  your  good  live  memt>ers 
to  get  together  with  us,  we  would  enjoy  working  with  them  on 
some  of  these  problems  of  mutual  interest.  If  a  group  of 
competing  employers  can  get  together,  certainly,  with  you 
who  are  training  men  for  industry  and  we  of  the  industries 
needing  them,  we  ought  to  have  a  point  of  contact  that  would 
be  very  helpful  to  both.  I  hope,  if  it  is  proper  at  this  time,  we 
may  have  some  further  discussion  of  that  suggestion,  to  get 
the  viewpoint  of  the  college  people. 
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A.  L.  Rohrer:  I  will  take  just  a  minute  of  your  time  to  say 
what  is  in  my  mind.  You  have  heard,  both  yesterday  and 
today,  very  interesting  details  as  to  the  activities  of  the  gov- 
ernment in  this  war  situation.  Perhaps  for  the  first  time,  we 
have  had  an  expression  from  representatives  of  various  gov- 
ernmental bodies,  of  their  sincere  appreciation  of  the  engi- 
neer in  the  work  he  has  done  and  is  doing  for  them  in  this 
time  of  great  stress.  To  me  this  has  been  most  interesting, 
because  it  has  relieved  my  mind  to  know  that  some  definite 
things  are  being  accomplished  by  the  government.  Some- 
how or  other  I  have  had  the  impression  that  with  the  tendency 
towards  over-organization,  as  evidenced  by  the  numerous  com- 
mittees, councils  and  commissions  which  have  been  appointed, 
not  much  would  come  of  it.  Evidently  the  lack  of  authority, 
which  is  usually  fatal  to  progress  in  the  industries,  has  not 
interfered  very  much  with  progress  here  in  Washington. 

While  the  statements  were  being  made  concerning  certain 
specific  activities  in  which  the  engineer  and  the  technical  man 
have  played  such  an  important  part,  parallel  situations  came 
to  my  mind  as  to  what  has  been  going  on  in  industrial  work 
for  the  past  thirty  years  or  more.  Under  commercial  stress  we 
have  had  to  do  some  things  in  this  same  way,  and  great  progress 
was  the  result.  One  of  the  last  speakers  gave  a  specific  case 
of  rapid  production  wherein  the  parts  of  an  important  piece 
of  apparatus  were  designed,  built  and  assembled  in  less  than 
thirty  days.  I  know  of  a  number  of  instances  that  have  come 
in  my  own  experience,  which  were  carried  out  along  the 
same  general  lines,  and  this  could  not  have  been  accomplished 
without  the  engineer.  That  is  why  industrial  corporations 
appreciate  the  engineer.  We  want  him  to  design,  to  assist  in 
shop  production,  to  assist  the  sales  organization,  and,  perhaps 
most  of  all,  we  need  him  in  research  work.  That  is  why  for 
the  past  twenty  years  I  have  been  coming  to  your  institutions 
and  helping  you  select  some  of  your  graduates  that  have  been 
brought  into  the  organization  of  the  General  Electric  Com- 
pany, and  some  of  them  were  trained  for  its  customers.  At 
my  request,  I  have  recently  been  relieved  of  this  particular 
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duty,  which  has  been  most  enjoyable  because  of  the  very 
pleasant  association  with  this  Society  and  with  many  of  its 
members  whom  I  count  as  my  personal  friends. 

As  research   work  is  most  important  to   our  government 
just  now,  so  it  has  been  important  to  the  industries.     The 
corporation  with  which  I  am  associated  has  carried  it  on  all 
these  years  in  some  form  or  other  until  several  years  ago, 
when  it  crystallized  itself  into  the  organization  of  that  great 
Research  Laboratory  at  Schenectady,  with  Dr.  AVhitney  as 
its  director  and  Professor  Elihu  Thomson  and  other  engineers 
as  its  advisory  council.     The  industries  have  needed  all  these 
years  the  product  you  men  have  been  turning  out  in   the 
college  and  in  the  universit5^  and  we  need  them  today  perhaps 
more  than  at  any  other  time,  because  of  the  great  strain  on 
production.     "Busy"  is  the  word  that  very  mildly  expresses 
the  situation.     We  are  called  upon  to  make  rapid  increases; 
the  customer  wants  the  product  sooner  than  it  can  be  rushed 
through,  and  the  space  between  the  time  the  order  is  placed 
and  the  time  of  delivery  is  stretching  out  further  and  further. 
In  view  of  what  I  have  said  and  what  others  have  said.  1 
do   not   blame   you   if   you    all    go   home    feeling   somewhat 
"chesty"  from  the  fact  that  you  have  produced  material  that 
is  so  useful  to  the  government  and  to  the  industries  at  large. 
Mr.  Reed:  I  had  hardly  expected  to  say  anything,  because 
our  company '  does  not  need  many  men  from  the  technical 
schools.    "We  do  get  them  and  so  far  we  have  been  getting  as 
many  as  we  have  needed,  about  five  or  six  a  year.     We  have 
had,  however,  another  problem  that  has  not  been  mentioned 
here,  that  might  be  worth  your  consideration,  and  that  is  the 
training  of  the  man  lower  down,  the  man  to  go  right  into  the 
shop.     There  has  been  no  mention  here  of  your  teaching  of 
shop  practice.    We  have  found  that  the  little  thorough  knowl- 
edge of  shop  practice  obtained  in  technical  schools  is  sufficient 
for  the  training  of  these  young  boys  in  shop  practice.     If 
there  is  any  tendency  that  this  war  will  change,  it  is  to  ac- 
celerate the  period  that  it  will  take  a  technical  graduate  to 
work  into  an  industry  and  to  be  able  to  train  these  younger 
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boys,  and  possibly  the  women  that  we  may  have  to  put  into 
our  industries.  I  think  there  is  a  field  there  that  has  not  been 
mentioned,  in  which  the  technical  graduate  may  be  very  useful 
— the  training  of  the  newcomers  in  industry. 

C.  R.  Dooley:  Professor  Bird  said  today  that  he  was  not 
teaching  chemistry,  but  rather  employing  chemistry  as  a 
means  of  teaching  young  men  to  think.  From  our  point  of 
view,  that  is  exactly  what  we  want — men  trained  to  think. 
We  care  not  whether  that  training  has  been  in  electrical,  me- 
chanical, chemical  or  civil  subjects.  We  do  not  expect  stu- 
dents to  come  loaded  down  with  information  in  catalog  form, 
but  we  do  like  them  trained  in  power  of  analysis  and  original 
thinking.  In  most  of  our  teaching  work  we  have  followed  that 
method,  and  I  can  say  from  our  experience  that  it  works.  For 
example,  it  is  quite  usual  to  teach  mechanical  drawing  by 
carefully  describing  the  principle  of  first  and  third  angle  pro- 
jection, then  explaining  the  feature  of  the  two  standard  tri- 
angles, then  how  to  sharpen  a  pencil,  hold  the  pen,  use  the 
T-square,  etc.  By  and  by,  when  he  has  learned  his  tools,  he 
is  given,  some  simple  problem  to  work.  Our  students  get  a 
problem  to  work  out  on  the  drawing  board  for  their  first 
lesson,  and  in  the  working  out  of  this  problem  they  learn  to 
tell  a  mechanical  story  by  flat  picture  and  to  use  their  tools, 
of  course,  under  the  direction  of  the  instructor.  The  ink  bottle 
and  the  blue  print  paper  have  nothing  to  do  with  the  basic  in- 
telligence required  for  drafting-^a  fact  many  instructors 
never  seem  to  get. 

The  development  in  this  method  of  teaching  is  far  more  im- 
portant than  curricula  or  schedules. 

In  the  present  time  of  need  no  man  is  more  anxious  to  serve 
his  country  than  the  engineering  graduate.  He  is  somewhat 
at  a  loss  to  know  his  best  way.  Washington  has  given  out  only 
a  general  statement  that  each  man  should  serve  in  that  field 
for  which  he  is  best  qualified.  We  employed  this  winter  one 
hundred  and  sixty-seven  graduates.  Since  the  time  of  em- 
ployment I  think  between  thirty-five  and  forty  have  asked  to 
be  relieved  so  they  could  take  up  some  military  duty.     We 
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have  pointed  out  to  them  that  this  war  is,  as  Secretary  Baker 
said  this  morning,  a  war  of  scientists,  and  that  men  will  be 
needed  in  the  industries  just  as  badly  as  they  will  at  the 
front.  We  believe  that  such  industries  as  ours  are  going  to 
be  vital  to  the  winning  of  this  war,-  and  we  believe  it  is  a 
patriotic  act  for  young  engineers  to  take  up  the  job  for  which 
they  have  been  trained.  I  am  glad  to  say  that  about  one  hun- 
dred and  ten  out  of  one  hundred  and  sixty  have  or  will,  within 
a  month,  reported  for  duty. 

When  school  opens  in  the  fall,  I  hope  you  will  make  it  your 
business  to  study  the  situation  carefully  and  encourage  the 
students — at  least  the  most  promising  ones — to  stick  to  their 
training,  because  the  war  industries  need  them. 

I  have  just  heard  that  the  president  of  one  of  our  large 
middle  western  universities,  at  a  public  gathering  of  the  stu- 
dents, made  this  statement :  ' '  What  a  fine  thing  it  would  be  if 
our  student  body  were  entirely  depleted  by  students  enlisting 
to  go  to  the  trenches."  Another  school  in  the  East  graduated 
the  entire  class  with  no  interruption  of  work,  upholding  the 
importance  of  engineering  work.  I  believe  the  letter  was 
better  judgment. 

Mr.  Dietz  made  a  suggestion  a  moment  ago  for  cooperation 
between  this  Society  and  the  National  Association  for  Cor- 
poration Schools.  There  are  a  number  of  points  on  which  co- 
operation would  be  a  fine  thing.  I  will  mention  just  one. 
When  I  dropped  into  Cornell  to  see  how  many  students  would 
like  to  try  their  luck  with  us,  I  was  the  twenty-seventh  man 
who  had  been  there  looking  for  students.  I  am  sure  if  I 
were  a  student  and  had  to  interview  twenty-seven  prospective 
employers,  I  would  be  somewhat  bewildered.  The  interview, 
the  selection,  and  the  placing  before  each  student  the  oppor- 
tunities in  the  lines  of  work  of  the  different  companies,  are 
mattei-s  in  which  we  could  profital)ly  cooperate.  If  this  So- 
ciety had  a  commitee  which  could  find  a  way  to  work  with  the 
committee  which  the  Corporation  Society  has,  it  would  tend 
toward  a  solution  of  the  problem  of  proper  vocational  guidance 
of  the  graduates. 
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A.  A.  Potter:  It  seems  to  me  the  matter  of  cooperation 
between  the  members  of  this  Sociiety  and  the  companies  who 
are  employing  our  graduates  is  of  importance  at  all  times. 
It  is  most  fitting  that  this  Society  should  take  cognizance  of 
this  fact  and  appoint  a  committee  or  give  that  authority  to 
the  Council,  so  that  cooperation  may  be  had  between  the 
Society  for  the  Promotion  of  Engineering  Education  and  the 
National  Association  of  Corporation  Schools.  Therefore  I 
move  you,  Mr.  President,  that  the  Committee  on  Committees 
of  this  Society  be  directed  to  have  such  a  committee  appointed. 

(The  motion  was  duly  seconded  and  unanimously  carried.) 

H.  Wade  Hibbard :  There  is  a  concrete  case  that  took  place 
before  we  declared  war,  when  a  very  large  manufacturing 
concern,  with  a  large  and  very  excellent  organization,  took  a 
contract  for  the  manufacture  of  an  enormous  quantity  of 
shrapnel.  They  thought  the  thing  over  and  found  that  they 
did  not  know  how  to  go  at  it.  The  job  was  something  strange. 
They  had  in  their  company  a  group  of  young  technical  grad- 
uates that  had  been  out  of  college  only  two  or  three  years. 
They  put  this  job  up  to  that  little  group,  and  those  young  men, 
not  men  of  a  lot  of  experience,  but  men  that  had  a  quality  that 
bigger  men  in  that  company  did  not  appear  to  have— adapt- 
ability and  pliability  that  enabled  them  to  tackle  that  job  of 
how  they  could  get  out  that  big  contract  in  the  best  way- 
studied  the  problem,  outlined  it,  planned  the  work,  planned 
the  organization,  detailed  the  work ;  and  made  a  thorough  suc- 
cess of  the  manufacture  of  the  shells  for  that  company.  I 
know  this  from  one  of  the  higher  officials  of  the  company. 

This  incident  leads  me  to  say  that  I  hope  we,  as  engineering 
professors,  shall  encourage  these  young  fellows— that  while 
they  should  be  humble,  they  should  not  be  too  humble,  and 
they  should  recognize  in  themselves  that  they  have  a  fresh- 
ness of  outlook  that  may  enable  them  in  the  industries,  now 
that  we  have  gone  into  the  war,  to  make  successes  of  the  manu- 
facture of  the  various  arms  and  munitions. 
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BY  DE.  C.  E.  MANX. 

The  entire  year  just  past  has  been  devoted  to  working  the 
materials  gathered  for  this  report  into  final  form.  The  his- 
torical method  of  presenting  the  subject,  which  I  have  de- 
scribed to  this  Society  twice  already,  has  been  abandoned  in 
the  belief  that  it  is  not  as  effective  a  presentation  for  engi- 
neers as  a  more  direct  description  of  present  conditions  and 
the  problems  that  they  define.  Therefore,  the  report  has  been 
entirely  rewritten  since  last  Christmas.  At  present  the  sched- 
ule calls  for  fourteen  chapters.  Twelve  of  them  are  com- 
pleted ;  the  other  two  are  under  way.  and  I  hope  to  have  the 
writing  finished  in  a  few  weeks,  so  that  the  copy  may  go  to 
the  printer  before  the  end  of  the  summer.  It  will  probably  be 
issued  in  final  form  some  time  early  in  the  fall. 

It  is  impossible  to  describe  fully  the  contents  of  this  report 
in  the  half-hour  we  have  here  this  morning,  because,  as  you 
know,  it  attempts  to  define  the  meaning  of  engineering,  not 
only  for  the  present  but  also  for  the  future.  It  is  essential, 
of  course,  for  the  schools,  if  they  are  to  prepare  engineers  for 
this  country  for  the  next  generation,  to  know  what  sort  of 
policy  is  the  wise  policy  to  select  with  reference  to  the  coming 
years.  Therefore,  the  chief  difficulty  that  has  been  experi- 
enced has  arisen  from  the  effort  to  determine  what  is  the  trend 
of  development  of  engineering  as  a  science  and  what  are  the 
probabilities  of  its  development  in  the  future,  in  order  to  sug- 
gest to  the  schools  lines  of  development  that  might  seem  fruit- 
ful for  experiment. 

The  report  contains  no  specific  recommendations.  It  does 
not  say:  "Thus  and  thus  shall  you  do."  It  calls  attention  to 
conditions  as  they  exist  at  the  present  time,  tries  to  analyze 
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those  conditions  and  get  their  meaning,  and  points  out  a  num- 
ber of  experiments  that  are  under  way  in  the  schools  and  in 
the  industries  which  indicate  the  trend  of  development.  Then 
follows  a  series  of  questions  which  are  intended  to  focus  the 
problem.  If  the  schools  will  study  those  questions  carefully 
and  in  an  experimental  way.  they  will  discover  for  themselves 
lines  of  fruitful  development. 

The  report  is  divided  into  three  main  sections.  The  first 
section  deals  primarily  with  the  present  situation,  the  second 
section  wath  the  special  subjects  of  instruction,  while  the  third 
is  devoted  to  the  question  of  objective  tests. 

The  first  chapter  presents  general  conditions  such  as  the 
fact  that  there  are  125  schools  that  give  bachelors'  degrees  in 
engineering.  These  schools  are  roughly  classified  into  schools 
that  are  independent  and  devote  themselves  entirely  to  engi- 
neering schools  that  are  connected  with  universities,  the  land- 
grant  colleges,  and  so  on.  Attention  is  called  to  the  rapid 
development  of  the  schools.  Thirty  years  ago,  benefactions  to 
education  in  this  country  were  being  made  at  the  rate  of  about 
five  million  dollars  a  year.  Within  the  past  ten  years,  bene- 
factions have  been  made  at  the  average  rate  of  thirty-five 
million  dollars  a  year.  The  mere  physical  growth  of  the  engi- 
neering schools,  colleges,  and  universities  has  been  so  rapid 
that  the  attention  of  the  presidents  and  the  administrative 
officers  and  faculty  has  been  almost  of  necessity  occupied  with 
the  administrative  details  of  organizing  and  reorganizing  and 
building  up  this  enormous  new  school  system.  This  defines 
the  type  of  information  in  the  first  chapter. 

The  second  chapter  deals  with  the  growth  of  the  curricu- 
lum. The  first  engineering  school,  Rensselaer,  was  intended 
to  be  modeled  after  the  Fellenberg  school  at  HofwyF,  Switzer- 
land. When  the  New  York  State  legislature  refused  to  estab- 
lish such  a  school,  Mr.  Rensselaer  founded  it  for  the  purpose 
of  training  teachers  for  the  public  schools  of  New  York  in 
order  to  educate  the  farmers  and  mechanics  of  the  country  to 
be  better  farmers  and  better  mechanics.    The  first  term  of  the 
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school  was  a  laboratory  term.  The  boys  visited  the  industries 
and  agriculture  near  the  school, — studied  the  things  in  the 
field  first, — and  then  reported  on  them  in  school.  The  prob- 
lems studied  in  the  classroom  were  derived  from  the  studies 
in  the  field.  This  method  of  instruction  lasted  only  two  or 
three  years.  It  was  found  to  be  much  more  expensive  to  teach 
students  in  that  way  than  to  teach  them  in  the  ordinary  way ; 
and  therefore  in  1829  the  method  was  inverted.  The  theory 
was  taught  first,  and  the  practical  applications  in  the  vicinity 
were  studied  afterward. 

The  1829  curriculum  lasted  until  1850,  when  President 
B.  Franklin  Greene  went  to  France  and  on  his  return  reor- 
ganized the  curriculum  into  a  three-year  curriculum,  modeled 
largely  after  the  French  schools.  That  curriculum  is  prac- 
tically, with  very  moderate  changes,  still  in  force  in  the  engi- 
iieering  schools. 

The  other  important  contribution  to  the  curriculum  was 
made  by  the  Massachusetts  Institute  of  Technology  in  1865. 
A  comparison  of  the  Massachusetts  curriculum  with  the  Rens- 
selaer curriculum  shows  that  in  the  main  outlines  they  are 
constructed  on  the  same  general  conception;  namely,  that 
engineering  is  applied  science,  and  that  in  order  to  apply 
science  we  must  first  know  science;  and  therefore  we  must 
teach  the  science  first  and  then  teach  the  application  of  that 
science. 

In  the  fifty  years  that  have  passed  the  changes  in  the  cur- 
riculum have  consisted  in  pushing  forward  toward  the  high 
school  some  of  the  subjects  which  were  formerly  taught  in 
college.  There  has  also  been  a  gradual  drifting  toward  the 
earlier  years  of  the  drawing  and  the  descriptive  geometry. 
Mechanics  and  physics  have  come  down  into  the  second  year, 
sometimes  into  the  first  year.  But  while  there  has  been  a 
drift  toward  the  first  years  of  the  curriculum,  the  general 
principle  on  which  engineering  curricula  are  constructed  has 
remained  practically  the  same. 

There  has  also  been  a  very  marked  specialization  in  the 
technical    work.     The   number   of   studies   which   a   student 
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carries  at  the  present  time  is  very  much  larger  than  it  was 
fifty  years  ago.  The  older  curricula  have  three,  four,  some- 
times five  studies  at  a  given  time ;  and  at  present,  as  you 
know,  it  is  not  unusual  to  find  curricula  with  nine,  ten,  eleven, 
and  even  thirteen  subjects  running  at  the  same  time.  The 
division  of  the  time  of  the  curriculum  between  the  humanities, 
the  sciences  and  the  technical  work,  has  changed  somewhat. 
In  the  older  curriculum  forty-one  per  cent,  of  the  time  was 
devoted  to  technical  work.  The  average  for  all  the  125  schools 
is  at  present  fifty-two  per  cent.  In  the  case  of  the  humani- 
ties, in  the  early  years,  it  was  twenty-seven  per  cent.,  now  it 
is  nineteen.  The  sciences  have  also  fallen  from  thirty-two  to 
twenty-nine  per  cent.  At  present,  in  the  schools  studied,  the 
average  division  of  time  is  now  about  twenty  per  cent,  to 
humanities,  thirty  per  cent,  to  mathematics  and  sciences,  and 
fifty  per  cent.,  roughly,  to  technical  work. 

The  chapter  on  the  curriculum  closes  with  a  statement  of 
the  purposes  of  the  curriculum,  as  made  by  President  Rogers, 
of  the  Massachusetts  Institute.  President  Rogers  gave  us 
perhaps  the  most  lucid  and  far-seeing  and  remarkable  defini- 
tion of  what  technical  education  was  that  has  yet  been  pub- 
lished in  this  country.  His  pamphlet  on  the  Objects  and 
Plan  of  an  Institute  of  Technology  in  Boston  is  one  of  the 
educational  classics  of  this  country,  and  ought  to  be  studied 
-very  carefully.  The  main  argument  in  this  pamphlet  is  this : 
Material  prosperity  and  intellectual  advancement  are  insepa- 
rably associated.  Material  prosperity  depends  upon  industrial 
production.  The  function  of  the  engineering  school  is  to 
supply  the  intellectual  element  in  production.  The  intel- 
lectual element  in  production  consists  of  knowledge  of  science. 
Therefore,  the  function  of  the  engineering  school  is  to  teach 
science,  the  principles  of  science,  and  the  means  of  applying 
science;  and  in  that  way  it  best  supplies  the  intellectual  ele- 
ment in  production. 

The  important  point  to  note  is  that  according  to  President 
Rogers,  the  function  of  the  school  is  to  increase  production. 
The  situation  today,  in  the  light  of  that  fact,  is  rather  strik- 
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ing.  It  is  safe  to  say  that  at  the  present  time,  fifty  years 
after  the  foundation  of  these  schools,  less  than  five  per  cent, 
of  the  production  managers  in  this  country  have  received  a 
technical  training.  That  is.  the  engineering  schools  have  been 
supphnng  the  designers,  administrators,  managers  of  trans- 
portation, managers  of  distribution ;  but  the  actual  manager 
of  production,  the  man  who  is  responsible  for  seeing  that  the 
shop  delivers  the  goods  properly  finished  and  on  time,  is  at 
present  still  in  almost  all  cases  a  shop-trained  man. 

The  chapter  on  curriculum  ends  with  a  question  as  to 
whether  the  conception  that  the  way  to  supply  the  intellectual 
element  in  production  is  first  to  teach  science  and  then  to 
show  how  to  apply  it  is  the  best  that  can  be  found ;  or  whether 
the  original  effort  of  Rensselaer  to  study  production  first,  and 
then  in  connection  with  the  study  of  production  to  work  out 
the  science,  is  not  worth  trying  even  at  the  present  time. 

The  third  chapter  deals  with  the  student.  This  can  be  dis- 
missed rather  briefly,  because  much  of  this  material  has  already 
been  presented  to  this  Society.  The  large  elimination  of 
students  and  the  significance  of  low  grades  amongst  graduates 
have  already  been  discussed  here.  The  important  question 
raised  is  whether  the  present  system  of  handling  students  is 
the  one  that  inspires  them  to  maximum  effort.  The  question 
of  the  marking  system  both  as  a  means  of  measuring  student 
performance,  and  as  an  incentive  to  maximum  effort  is  dis- 
cussed at  length.  There  is  no  question  that  a  person  is  best 
incited  to  maximum  effort  by  proper  appreciation,  and  par- 
ticularly by  the  feeling  that  his  work  is  being  fairly  and 
rationally  measured,  and  that  the  grading  is  an  objective  and 
impersonal  detenaination  of  his  real  achievement.  For  the 
schools  the  question  is  whether  they  cannot,  by  study,  and 
an  effort  to  get  more  impersonal  and  objective  measures  of 
student  achievement,  incite  a  student  to  greater  achievement ; 
and  whether  they  do  not  have  in  this  a  very  powerful  method 
of  releasing  his  creative  energy  and  starting  him  to  want  to 
do  the  things  that  we  want  him  to  do  on  his  own  steam  rather 
than  under  complusiou. 
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The  fourth  chapter  deals  with  faculty  organization.  It  is 
here  pointed  out  that  faculties  and  administrative  officers 
have  been  of  necessity  overwhelmed  by  the  enormous  physical 
growth  of  schools  in  number'  of  students,  in  endowment,  in 
financial  responsibility,  etc.  Therefore  attention  has  not  yet 
been  directed  sufficiently  towards  educational  problems.  As 
a  result,  there  are  almost  as  many  types  of  faculty  organiza- 
tion as  there  are  schools.  These  may,  however,  be  grouped 
roughly  in  three  groups:  namely,  first,  the  military  type, 
which  needs  no  further  definition,  perhaps,  than  that  the 
organization  is  controlled  by  one  individual.  Second,  the 
independent  or  autonomous  department  type,  in  which  every 
department  is  an  independent  unit,  and  in  which  these  inde- 
pendent units  control  the  curriculum  and  its  administration 
by  faculty  vote.  Third,  the  cooperative  type,  in  which  de- 
partmental autonomy  is  not  recognized,  but  the  form  and  con- 
tent of  every  course  in  every  department  are  treated  as  the 
business  of  the  entire  school. 

There  are  relatively  few  administrative  systems  of  the 
military  type  at  present;  the  great  majority  of  schools  are 
organized  on  the  independent  department  plan.  At  the 
present  time  there  are  also  relatively  few  of  the  cooperative 
type.  Which  of  these  types  of  administration  produces  the 
best  conditions  for  developing  the  members  of  the  faculty  by 
furnishing  the  most  effective  incentives  for  maximum  output  ? 
Here  the  universities  have  already  recognized  that  the  central 
problem  is  that  of  liberating  the  spirit  of  investigation.  The 
most  effective  organization  is  the  one  that  best  fosters  the 
research  spirit.  Hitherto  the  autonomous  department  system 
has  worked  effectively  in  developing  research  along  highly 
specialized  scientific  lines.  Perhaps  the  utter  independence 
of  the  department  has  been  necessary  in  physics,  for  instance, 
to  develop  the  best  research  in  physics.  But  now  science  has 
so  covered  all  fields  of  thought  that  its  problems  can  no  longer 
be  limited  within  departmental  barriers.  Hence,  when  the 
idea  of  research  is  confined  to  scientific  research  in  specialized 
lines,  we  put  a  damper  on  a  great  deal  of  research  ability  in 
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the  faculty  which  would  like  to  express  itself  in  studying  in- 
dustrial problems,  in  studying  social  problems,  or  in  study- 
ing educational  problems.  This  damper  may  be  removed  by 
expanding  the  range  of  research  far  beyond  the  limits  of 
material  nature  and  the  laws  of  material  nature.  Research 
in  economics,  in  sociology,  in  industry,  and  particularly  in 
education,  must  be  recognized  as  being  as  valid  an  expression 
of  the  spirit  of  investigation  as  is  research  in  natural  science. 
The  faculty  organization  that  permits  the  maximum  release 
of  the  spirit  of  investigation  seems  to  be  the  cooperative  type, 
where  the  members  of  the  various  departments  have  become 
liberal  enough  to  see  that  the  particular  management  of  their 
own  courses  is  not  a  matter  for  the  department  alone,  but  is 
a  question  for  the  whole  school  to  consider. 

The  fifth  chapter  deals  with  the  demands  of  the  engineering 
profession.  This  topic  has  been  given  wide  publicity  through 
the  letters  which  were  sent  to  the  engineering  societies  and 
to  professional  engineers.  Here  an  effort  is  made  to  interpret 
the  meaning  of  the  statement  that  character,  judgment,  effi- 
ciency, etc.,  were  as  important  or  more  important  to  the  pro- 
fessional engineer  than  knowledge  of  the  science  and  the 
technique  of  engineering.     The  main  argument  is  this : 

Since  the  aim  of  all  engineering  is  intelligent  production, 
the  function  of  the  engineering  school  is  to  develop  men  for 
intelligent  production.  The  factors  of  production  at  the  pres- 
ent time  are  men.  materials,  and  organization :  and  each  of 
those  factors  has  to  be  considered  in  every  engineering  project 
from  the  point  of  view  of  science,  of  practice,  and  of  costs. 
That  is.  we  must  first  consider  whether  a  structure  is  scien- 
tifically possible ;  second,  if  it  is  scientifically  correct,  can  it  be 
built ;  and  third,  is  the  value  to  be  obtained  from  the  struc- 
ture worth  the  cost? 

In  solving  an  engineering  problem  science  is  absolutely 
essential.  A  structure  cannot  be  properly  designed  without 
knowledge  of  science.  An  understanding  of  shop  practice  is 
also  absolutely  essential.  A  scientifically  correct  structure 
that  cannot  be  built  is  useless.     But  the  controlling  factor  in 
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production  is  the  question  of  the  appraisement  of  values  and 
costs.  Somebody  must  decide  that  the  value  to  be  obtained 
from  a  structure  warrants  the  cost  of  producing  it.  Some- 
body has  to  be  willing  to  pay  the  price,  or  the  structure  will 
not  be  built.  Hence,  the  controlling  element  in  production, — 
the  act  that  determines  whether  science  and  application  shall 
serve  men, — is  the  appraisement  of  values  and  costs. 

In  engineering  schools  at  present,  the  question  of  materials 
is  treated  very  fully  from  the  points  of  view  of  science  and  of 
practice.  The  students  learn  the  properties  of  materials,  and 
the  laws  of  science  with  a  reasonable  degree  of  success.  But 
the  appraisement  of  values  and  costs,  which  is  the  controlling 
element,  is  treated  slightingly.  Some  schools  ignore  it  alto- 
gether, while  in  others  it  is  recognized  to  a  certain  extent,  but 
nowhere  does  it  receive  anything  like  the  emphasis  and  im- 
portance which  it  has  in  real  life.  It  is  the  controlling  element 
in  engineering,  and  it  is  not  so  treated  in  the  schools.  To 
make  the  school  true  to  life,  the  appraisement  of  values  and 
costs  must  be  included  in  all  of  the  instruction  much  more 
fully  than  is  done  at  the  present  time. 

In  introducing  the  appraisement  of  values  and  costs  into 
school  work  it  is  important,  however,  not  to  limit  the  concep- 
tion of  values  and  costs  to  monetary  values  and  costs.  Such 
a  limitation  would  justify  the  charge  which  the  academic  col- 
leges make  that  engineering  begets  ideals  of  the  market-place 
and  serves  only  the  mighty  dollar.  For  this  question  of  the 
appraisement  of  values  and  costs  is,  after  all,  the  really  vital 
question  in  every  problem  in  life.  The  ultimate  question  in 
art  or  in  esthetics  or  in  morals  or  in  anything  else  is  whether 
the  game  is  worth  the  candle,  which  is  the  question  of  values 
and  costs.  Hence,  the  problem  of  values  and  costs,  in  all  its 
range  from  money  to  morals,  is  the  vital  element  in  every  real 
situation.  By  analyzing  all  engineering  projects  that  are 
treated  in  the  schools  from  the  viewpoint  of  values  and  costs, 
it  is  possible  to  open  the  flood-gates  of  real  life  to  the  student. 
To  do  this  completely  it  is  necessary  also  to  make  the  student 
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feel  that  the  work  he  is  doing  today  iu  this  laboratory  has  a 
value  to  him  that  is  worth  the  cost  to  him. 

It  thus  appears  that  appraisement  of  values  and  costs  is  the 
governing  power  in  engineering.  It  is  also  the  governing 
power  in  education.  For  when  a  boy  really  feels  that  the  game 
is  worth  the  candle,  he  works  with  zeal  and  enthusiasm. 
These  are  the  conditions  favorable  to  the  development  of  char- 
acter, judgment,  efficiency,  and  the  understanding  of  men. 
These  are  also  the  most  favorable  conditions  for  rapid  masteiy 
of  skill  and  technique.  Hence  the  infusion  of  adequate  con- 
sideration of  values  and  costs  into  the  technical  work  offers  a 
key  to  the  educational  problem  defined  by  the  professional 
demand  for  the  development  of  character,  judgment,  efficiency, 
and  uudei"stauding  of  men  along  with  proficiency  in  the  sci- 
ence and  the  technique  of  engineering.  To  be  fully  successful 
too  limited  a  conception  must  not  be  held  of  the  meaning  of 
values  and  costs.  In  his  well-known  book  on  "Work  and 
Wealth/'  Hobson,  the  English  economi.st,  has  analyzed  the 
problems  of  economics  from  the  point  of  ^^ew  of  human 
wealth.  This  book  defines  as  well  as  anything  I  know  the 
larger  meaning  of  the  appraisement  of  values  and  costs  in 
human  life.  The  inclusion  of  these  ideals  in  the  work  in  engi- 
neering schools  also  answers  the  demand  for  broadminded 
and  humanistic  men ;  because  a  true  appreciation  of  values 
and  costs  is  the  real  basis  of  humanism.  Since  it  is  impossible 
to  make  so  intricate  a  situation  clear  in  a  few  words,  reference 
must  be  made  to  the  full  argument  in  the  report. 

From  this  point  of  view  the  chief  problem  of  technical  edu- 
cation is  that  of  finding  effective  ways  and  means  of  including 
the  appraisement  of  values  and  costs  in  technical  courses. 
Therefore,  the  second  part  of  the  report  deals  with  methods  of 
doing  this  in  the  various  special  subjects  of  the  curriculum. 
The  special  subjects  selected  for  treatment  are.  first.  English ; 
second,  mathematics;  third,  chemistry:  fourth,  physics;  fifth, 
mechanics;  sixth,  drawing;  seventh,  shop  work:  and.  finally, 
the  technical  courses.  The  final  chapter  contains  a  summary 
and  recommendations.    A  separate  chapter  is  given  to  each  of 
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the  subjects  English,  mathematics,  chemistry,  physics,  me- 
chanics, shop  work,  and  drawing,  and  only  one  chapter  to  the 
technical  courses,  because  these  subjects  are  the  fundamentals 
that  the  engineers  are  so  insistent  shall  be  mastered.  If  the 
educational  principles  involved  in  these  special  subjects  are 
clear,  they  will  be  perfectly  clear  for  the  technical  branches. 
Manifestly  it  would  be  wholly  out  of  place  for  any  one  indi- 
vidual to  make  any  specific  recommendations  as  to  the  con- 
tents of  the  course  in  civil  engineering,  for  instance.  Only  a 
group  of  specialists  can  do  that.  It  is,  however,  possible  to 
indicate  the  educational  methods  which  seem  to  be  most  fruit- 
ful in  teaching  any  particular  subject  in  civil  engineering  or 
mechanical  engineering  to  students  so  that  they  may  receive 
maximum  benefit. 

There  is  no  time  left  now  for  the  details  of  these  chapters 
on  the  special  subjects.  They  indicate  what  types  of  work  are 
being  given  in  the  different  schools,  and  point  out  what  ex- 
periments indicate  a  desire  to  change.  An  effort  is  then  made 
to  interpret  those  experiments  and  discover  the  trend  they 
indicate.  Throughout  the  entire  discussion  the  attitude  is 
maintained  that  we  do  not  any  of  us  know  at  the  present  time 
how  to  teach  any  of  these  things.  Emphasis  is  continually 
placed  on  the  fact  that  our  ignorance  on  questions  of  teaching 
is  very  vast,  that  the  only  way  we  will  ever  find  out  how  to 
teach  is  by  experiment,  and  that  experiments  do  not  succeed 
in  convincing  people  on  educational  questions  unless  the  re- 
sults are  measured  by  objective  tests  and  impersonal  scales. 
For  instance,  a  very  interesting  experiment  in  mechanics  is 
being  made  at  the  University  of  Washington.  The  experiment 
has  been  so  successful  with  one  section  of  freshman  engineers 
that  next  year  it  will  be  tried  for  the  entire  engineering  class. 
But  while  it  has  succeeded  in  convincing  the  men  there  of  its 
validity,  those  of  us  who  are  teaching  mechanics,  and  just 
read  about  it,  are  utterly  unconvinced,  because  the  judgment 
of  the  success  of  the  experiment  is  very  largely  a  subjective 
matter.  There  are  no  objective  tests  that  we  all  understand ; 
there  are  no  scales  of  achievement  in  mechanics  which  we  all 
15 
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comprehend.  Therefore  the  results  of  an  experiment  like  this 
have  very  little  effect  in  changing  the  teaching  of  mechanics, 
for  the  reason  that  they  are  not  expressible  at  the  present  time 
in  a  terminology-  that  we  all  understand.  Similarly.  Professor 
Schlichter  is  making  a  very  interesting  experiment  in  math- 
ematics ;  but  he  does  not  convince  many  of  us  that  his  method 
is  a  better  method  of  teaching  mathematics.  Why  ?  Because 
there  are  no  scales  of  achievement  in  mathematics  or  of 
mathematical  ability"  which  are  universally  understood  and  ac- 
cepted, and  therefore  he  cannot  make  clear  and  prove  his  case 
in  such  a  way  that  we  all  accept  it. 

The  conclusion  of  this  discussion  is  that  we  need  experiment. 
Above  all  we  need  objective  methods  of  measuring  results,  so 
that  we  can  tell  "where  we  are  at."  Hence,  the  last  section 
of  the  report  is  an  investigation  by  Professor  Thorndike.  of 
Columbia  University,  on  the  question  of  the  validity  of  ob- 
jective tests,  and  the  types  of  test  that  are  objective.  Pro- 
fessor Thorndike  has  made  a  number  of  experiments  with 
freshmen  at  Columbia,  Massachusetts  Institute,  "Wentworth 
Institute,  and  the  University  of  Cincinnati,  as  to  the  types  of 
tests  that  might  be  used  in  admitting  freshmen  and  in  deter- 
mining whether  they  have  the  characteristics  that  enable  them 
to  do  engineering  work  satisfactorily.  He  has  also  made, 
through  the  courtesy  of  the  Westinghouse  Company,  a  series 
of  tests  at  the  Westinghouse  plant  upon  the  young  men  who 
are  there  taking  the  apprentice  course  for  the  college  grad- 
uates. The  third  section  presents  the  details  of  what  was 
done,  and  what  results  were  achieved.  This  third  section 
describes  a  method  of  beginning  the  investigation  of  this  ques- 
tion of  tests  which  I  am  thoroughly  convinced  is  valid.  Please 
do  not  understand  that  these  tests  are  valid.  They  are  valid 
within  certain  limits,  and  Professor  Thorndike  tells  us  how 
valid  they  are,  and  how  much  reliance  you  can  place  on  them. 
These  experiments  simply  open  the  way  and  point  out  a  line 
of  development  which  with  further  investigation  and  study 
will  lead  to  better  means  than  we  now  have  of  finding  out  how 
successful  we  are  with  different  methods  of  teaching. 
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The  report  closes  with  the  plea  that  others  will  experiment 
with  these  tests,  and  that  others  will  try  experiments  in  teach- 
ing, and  that  we  use  meetings  of  this  sort  for  a  critical  dis- 
cussion of  the  results  of  experiments.  Why  should  not  a 
meeting  of  this  sort  be  like  the  meetings  of  the  scientific  socie- 
ties,  where  men  present  the  results  they  have  achieved,  pro- 
vided educational  results  could  be  stated  in  objective  terms 
that  all  can  understand? 

There  is  one  other  plea  for  objective  tests.  An  objective 
measure  of  achievement  is  a  very  valid  form  of  incentive. 
The  hundred-yard  dash  in  ten  seconds  is  a  very  valid  incen- 
tive to  the  boy  to  beat  the  record  if  he  can.  An  objective 
measurement  of  teaching,  where  you  can  show  and  convince 
the  teacher  exactly  how  well  his  class  did  last  year,  and  how 
well  they  did  this  year  under  a  different  treatment,  is  an 
equally  valid  incentive  to  the  teacher.  That  method  has  not 
yet  been  used  seriously  in  releasing  the  spirit  of  investigation 
among  teachers ;  but  it  is  a  very  effective  means  of  awakening 
the  research  spirit  and,  therefore,  of  liberating  creative 
energy. 


REPORT  OF  COMMITTEE  ON  ADMINISTRATION. 

This  is  a  comittee  of  which  I  happen  to  be  the  chairman. 
I  shall  have  a  similar  report  to  make — that  is  to  say,  after  a 
conference  with  the  former  chairman,  Professor  Constant  of 
Princeton,  whom  I  met  in  Philadelphia  for  the  purpose,  a 
questionnaire  was  drawn  up  and  submitted  to  the  members 
and  to  the  secretary.  The  secretary  promptly  replied  with 
the  suggestion  that  the  number  of  questions  be  largely  re- 
duced. One  by  one  replies  dropped  in  from  other  members 
of  the  committee,  and  many  of  them  were  of  the  Siame  tenor, 
some  expressing-  some  doubt  as  to  whether  questionnaires  were 
very  fruitful  means  of  investigation.  While  I  was  waiting 
for  those  replies  and  getting  ready  to  send  out  an  al)ridged 
questionnaire  to  meet  the  views  of  the  committee,  came  the 
war,  and  that  perhaps  changed  entirely  the  complexion  of  the 
meeting  and  changed  the  place,  so  it  seemed  best  to  me  to 
postpone  any  formal  report  on  anj^  action  on  the  material  that 
had  been  collected  already,  until  a  time  when  the  Society 
could  be  brought  back  to  a  consideration  of  questions  normally 
present  before  it. 
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I  simply  want  to  state  to  the  iuein])ers  of  the  Society  that  the 
Committee  on  Admission  has  nothing  to  report  at  this  meeting 
except  that  the  material  is  together,  we  are  ready  to  go  to  work 
on  the  report,  and  hope  to  get  it  out  in  the  very  near  future. 
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Committee:  Samuel  C.  Earle,  Chairman,  Tufts  College, 
Mass. ;  J.  M.  Telleen,  Case  School  of  Applied  Science,  Cleve- 
land, Ohio;  Frank  Aydelotte,  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass. ;  C.  F.  Parks,  Massachusetts 
Institute  of  Technology,  Cambridge,  Mass. ;  C.  "W.  Park,  Uni- 
versity of  Cincinnati,  Cincinnati,  Ohio;  C.  A.  Smith,  Uni- 
versity of  Virginia,  University,  Virginia. 

The  work  of  Committee  No.  12  for  1917  is  chiefly  transi- 
tional and  preparatory.  A  survey  of  the  "present  status  of 
the  teaching  of  English  to  engineering  students,"  made  in 
1916,  indicated  that  before  a  detailed  outline  of  methods  could 
be  recommended  it  would  be  necessary  to  collect  further  data 
on  the  organization  of  English  instruction  in  the  various  col- 
leges. In  some  cases,  it  appeared,  the  problem  had  not  been 
given  sufficient  study  to  warrant  a  definite  statement.  In 
many  others,  although  the  condition  of  English  work  was 
reported  as  satisfactory,  details  were  lacking  in  the  replies. 
From  a  number  of  institutions,  of  course,  complete  returns 
were  received,  including  much  valuable  material  which  the 
Committee  will  later  place  at  the  disposal  of  all  who  are  in- 
terested in  the  improvement  of  English  teaching.  In  order 
to  supplement  this  material  with  further  contributions  and  to 
prepare  for  a  detailed  report  to  be  submitted  in  1918,  the 
committee  sent  out  the  following  appeal : 

The  Committee  on  English  of  the  Society  spent  its  first  year 
informing  itself  as  to  the  "present  status  of  the  teaching  of 
English  to  engineering  students,"  and  planned  to  formulate 
suggestions  during  its  second  year  as  to  methods  of  instruc- 
tion ;  but  the  preliminary  investigation  disclosed  such  radical 
differences  in  conception  of  what  "English"  means  and  of 
its  proper  place  in  engineering  schools,  that  the  committee 

211 


212  EEPOET    OF    COMMITTEE    OX    ENGLISH. 

decided  to  devote  its  second  year  to  a  consideration  of  "Atti- 
tudes Toward  English." 

Some  materials  have  already  been  collected,  but  it  seems 
to  be  difficult  to  get  those  who  could  make  most  valuable  con- 
tributions to  reduce  their  '"attitudes""  to  writing;  conse- 
quently an  article  entitled  ''Institutional  Instruction  in  Eng- 
lish" was  published  in  the  February  issue  of  the  Bulletin 
of  the  Society  for  the  purpose  of  stirring  up  and  defining 
discussion.  It  should  be  noted  that  this  article  is  simply  the 
attitude  of  a  single  member  of  the  committee,  and  it  is  hoped 
that  it  will  call  out  the  expression  of  many  and  varied 
attitudes. 

After  a  study  of  all  the  returns  obtainable,  the  committee 
will  make  report  to  the  Society  in  time  for  discussion  at  its 
annual  meeting  in  June. 

You  would  be  assisting  toward  the  solution  of  difficult — 
and  we  believe  important — educational  problems,  if  you  would 
send  to  any  member  of  the  committee  your  personal  attitude 
on  one  or  more  of  the  points  suggested.  In  order  that  the 
committee  may  get  its  report  in  shape  for  publication,  accord- 
ing to  requirement,  before  the  annual  meeting,  replies  should 
be  received  before  April  1.  If  you  should  give  editorial  (or 
otherwise  printed)  consideration  to  the  subject,  it  would  save 
possible  oversight  if  you  would  send  the  committee  a  copy  or 
at  least  a  reference, 

A  summary'  of  the  recent  returns  will  be  presented  at  tlie 
annual  session  of  the  Society.  The  preliminarj^  digest  of 
material  given  below  will  indicate  some  of  the  principal  topics 
for  discussion  at  the  June  meeting. 

Attitudes  of  Teachers  of  English. 

The  summary  of  opinion  given  below  is  ba.sed  not  only  on 
material  specifically  prepared  for  Committee  No.  12  within 
the  past  two  years,  but  also  on  printed  statements  which  have 
appeared  during  the  same  period.  The  purpose  of  this  com- 
pilation, as  I  understand  it.  is  to  indicate  the  general  opinion 
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of  teachers  of  English,  as  to  the  kind  of  instruction  that  should 
be  given  to  engineering  students,  and  the  aim  that  such  in- 
struction should  have.  Unanimity  of  opinion  was  not,  of 
course,  to  be  expected — or  for  that  matter,  to  be  desired.  It 
was  felt,  however,  that  the  presentation  of  typical  statements 
of  the  policy  and  philosophy  of  English  departments  would 
bring  the  committee  a  step  nearer  to  the  formulation  of  definite 
recommendations  as  to  policy  and  methods,  to  be  embodied 
in  their  report  for  1918. 

A  hopeful  sign  of  the  times  is  that  English  instructors 
are  coming  more  and  more  to  analyze  their  problems  on  the 
practical  basis  of  what  is  expected  of  them  and  what  they 
can  reasonably  hope  to  accomplish.  In  addition  to  the  ques- 
tion. "What  do  we  English  teachers  prefer  to  teach?"  they 
are  asking,  "What  do  the  students  need  to  fit  them  for  the 
future,  both  as  technicians  and  as  cultivated  men?"  In 
other  words,  the  student's  English  instruction  is  coming  to 
be  looked  upon,  not  as  an  exclusively  departmental  matter, 
but  as  a  part  of  an  entire  course,  which  covers  a  period  of 
years,  includes  a  wide  range  of  correlated  subjects,  and  leads 
to  a  single,  definite  result:  the  all-round  training  of  an  engi- 
neer. 

For  convenient  reference,  the  principal  aims  suggested  by 
teachers  of  English  are  given  below,  together  with  subdivisions 
indicating  the  kind  of  instruction  recommended.  If  space 
permitted,  I  should  like  to  quote  at  length  from  the  replies, 
but  in  this  preliminary  report,  only  a  general  summary  can 
be  given.  I  have  taken  the  liberty  to  make  some  changes  in 
the  phrasing,  but  only  in  order  to  give  uniformity  to  the  series. 
The  divisions  range  in  general  from  compulsory  to  elective 
work  in  English,  or  in  other  words,  from  what  is  regarded  as 
indispensable  to  what  is  considered  merely  desirable.  The 
distinction  between  a  necessity  and  a  luxury,  however,  is  not 
easier  to  draw  in  education  than  in  other  fields,  and  emphasis 
naturally  varies  with  different  instructors  reporting.  A  ref- 
erendum on  the  order  of  importance  for  these  divisions  and 
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on  the  relative  amounts  of  time  to  be  given  them  should  make 
an  interesting  section  of  the  committee's  report  for  191S. 

1.  English  as  a  guarantee  against  illiteracy  among  college 
graduates. 

(a)  Typist  English :  review  of  elementarj^  grammatical  and 
mechanical  forms,  to  make  up  for  inadequate  preparation  of 
entering  students. 

(&)  A  constant  check  upon  the  writing  of  students  during 
their  course,  in  order  to  cultivate  habitual  correctness  of  form. 

(c)  Hea\7'  penalties  for  mistakes,  and  refusal  of  degrees  to 
incorrigible  illiterates. 

(d)  Reading  and  study  of  literature,  especially  the  classics, 
chiefly  for  the  sake  of  familiarity  with  what  educated  people 
are  expected  to  know. 

(It  will  be  noted  that  this  division  is  intended  to  protect  the 
reputation  of  the  institution  as  much  as  to  aid  the  student.  It 
will  also  be  evident  that  (&)  and  (c)  require  the  cooperation 
of  technical  departments. ) 

2.  English  as  training  in  thinking. 

(a)  Rigorous  drill  in  exposition,  especially  in  definition  and 
analysis. 

(6)  Briefing  and  writing  of  argumentative  compositions. 

(c)  Developing  the  student's  constructive  imagination. 
(See  Professor  C.  A.  Smith's  recommendations.) 

3.  English  as  a  tool  for  use  in  technical  work  during  and 
after  the  college  course. 

(a)   Note  taking. 

(6)  Writing  of  reports. 

(c)  Writing  of  technical  papers  for  student  societies. 

(d)  Writing  and  criticism  of  technical  articles. 

(e)  Writing  of  business  letters. 

(/)  Oral  presentation  of  technical  matter,  including  both 
prepared  and  impromptu  speeches. 

4.  English  as  a  groundwork  for  effective  expression. 

{a)  Reading  and  study  of  masterpieces  of  English  liter- 
ature, in  order  that  their  literary  quality  and  technical  ex- 
cellence may  influence  the  student's  own  st^'le. 
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5.  English  as  a  link  hetween  the  professional  and  the  hunwn 
interests  of  the  student. 

(a)  Keading  and  writing  of  essays  interpreting  the  work  of 
the  engineer  and  explaining  the  larger  meaning  of  his  indus- 
trial environment. 

(h)  Reading  and  criticism  of  contemporary  fiction  and 
poetry  which  express  the  spirit  of  the  age. 

6.  English  as  a  cultural  and  recreational  escape  from  the 
monotonous  literalism  of  vocational  study. 

(a)  Literature  studied  as  literature,  with  emphasis  on  its 
aesthetic  values. 

(6)  Reading  for  the  sake  of  enjoyment,  diversion,  apprecia- 
tion. (Far  from  attempting  to  show  the  connection  between 
literature  and  the  engineer's  vocation,  this  type  of  instruction 
demands  that  he  forget  his  profession  entirely  for  the  time 
being  and  lose  himself  in  a  totally  different  atmosphere.) 

Respectfully  submitted. 

C.  "W.  Park. 

UXIVERSITT  OF  ClXCIXXATI. 

Developing  the  Student's  Constructive  Imagination. 

I  have  only  three  suggestions  to  make,  one  negative  and  two 
positive. 

First,  the  emphasis  should  not  be  put  on  the  history  of 
literature  or  on  biographical  details.  These  things  do  not  con- 
stitute literature ;  they  are  only  the  fringes  of  literature.  You 
can  no  more  teach  literature  by  teaching  the  history  of  lit- 
erature than  you  can  teach  botany  or  geometry  by  teaching 
the  lives  of  the  great  botanists  or  geometricians. 

Second,  the  teacher  of  English  should  cooperate  with  the 
departments  of  engineering  by  facilitating  the  student's  mas- 
tery of  the  new  words  and  phrases  that  he  is  sure  to  encounter. 
Let  the  English  teacher  have  upon  his  shelves  some  of  the 
leading  books  out  of  which  the  student  is  to  learn  engineering. 
Let  him  familiarize  himself  to  a  degree  with  the  special  vocab- 
ulary of  these  books  and  endeavor  to  add  them  as  far  as  pos- 
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sible  to  the  student's  working  vocabulary.  Many  of  these 
words  express  ideas  that  can  be  made  to  do  service  by  analogy 
or  contrast  in  other  departments  than  those  of  engineering. 
Try  to  widen  the  student  "s  vocabulary  by  showing  him  how 
useful  these  words  are  when  applied  to  problems  of  literature, 
sociology,  politics,  or  economics.  Do  not  mind  a  little  humor 
here.  It  will  tighten  the  student's  grip  on  an  engineering 
term  if  he  can  apply  it  cleverly  in  a  new  realm  of  thought, 
however  strained  or  exaggerated  the  application  may  be. 
Draw  up  a  list  of  some  of  the  more  expressive  engineering 
terms  and  assign  as  a  written  exercise  the  use  of  these  terms 
in  the  discussion  of  a  non-eugiueeriug  subject.  Such  a  dis- 
cipline will  give  the  student  a  freedom  and  ease  and  mastery 
in  the  use  of  words  and  especially  of  new  words  that  he  can 
hardly  get  otherwise. 

Third,  the  teacher  of  English  should  cooperate  with  the  de- 
partments of  engineering  not  only  in  the  matter  of  words  but 
by  training  the  student 's  constructive  imagination.  It  is  here 
that  literature  and  engineering  find  a  common  meeting  place, 
a  common  interest,  a  common  storage  battery.  "Between  the 
creative  imagination  and  rational  investigation,''  says  Kibot. 
"there  is  a  community  of  nature:  both  presuppose  the  ability 
of  seizing  upon  likenesses."  "'^"hen  Lord  Kelvin  died,  the 
London  Times  said  of  him:  "His  siphon-recorder,  his  com- 
pass, and  his  electrometers  are  instances  of  that  thoroughness, 
alike  in  conception  and  execution,  which  marked  his  work.  It 
flowed  from  that  highest  of  intellectual  qualities,  the  con- 
structive scientific  imagination,  which  'bodies  forth  the  forms 
of  things  unknown'  with  such  definition  and  precision  that 
the  mechanical  faculties  work  up  to  the  conception  as  to  a 
visible  model."  Emile  Faguet  declared  shortly  before  his 
death  that  the  great  mathematician  Poincare  was  primarily  a 
poet.  The  new  physics  is  little  more  than  the  highway  blazed 
by  the  constructive  imagination  of  Sir  J.  J.  Thomson  and  built 
by  the  workers  in  the  world's  laboratories. 

Literature  is  full  of  poems  and  stories  which,  in  their  appeal 
to  the  constructive  imagination  of  the  student,  form  a  sort  of 
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pontoon  between  literature  and  engineering  and  over  this  the 
student  may  pass  to  a  better  appreciation  of  both.  I  have  in 
mind  such  poems  as  Coleridge 's  ' '  Ancient  Mariner, ' '  Shelley 's 
"Cloud"  and  "The  World's  Great  Age  Begins  Anew," 
Wordsworth's  "The  World  is  too  Much  with  Us"  and  "Inti- 
mations of  Immortality,"  Kipling's  "To  the  True  Romance" 
and  ' '  MeAndrews '  Hymn ' ' ;  such  stories  as  Poe  's  ' '  Gold- 
Bug,"  Kipling's  "The  Ship  That  Found  Herself,"  etc.  The 
list  is,  of  course,  only  tentative.  It  may  seem  a  long  call  from 
these  works  to  engineering.  But  is  not  the  common  denom- 
inator of  both  found  in  that  great  faculty  which  we  call  the 
constructive  imagination  ? 

I  hope  that  our  committee  will  criticize  freely  the  three  sug- 
gestions here  made.  If  the  third  suggestion  is  thought  wise,  I 
move  that  a  committee  be  appointed,  representing  equally  Eng- 
lish and  engineering,  to  consider  the  matter  more  in  detail. 

C.  Alphonso  Smith. 
Edgar  Allan  Poe  School  of  English, 
University  op  Virginia. 

The  Attitudes  op  Engineering  Schools  toward  English. 

It  is  not  possible  to  compile  a  statistical  statement  of  the 
"  attitudes  "  of  different  engineering  schools  toward  English 
that  would  have  any  value  from  the  answers  to  the  question- 
naire sent  out  last  year  by  Committee  No.  12.  According 
to  the  replies  to  questions  under  this  head,  almost  every 
school  takes  almost  every  attitude.  The  ambiguity  of  the  re- 
turns is  doubtless  as  much  the  fault  of  the  questions  as  of  the 
men  who  were  so  kind  as  to  answer  them.  However  that  may 
be,  it  seems  that  the  most  feasible  method  of  dealing  with  the 
question  in  this  preliminary  report  is  to  abandon  statistics 
and  to  state  briefly  the  two  or  three  attitudes  toward  the  sub- 
ject which  stand  out  most  clearly,  as  a  basis  for  further 
discussion. 

A  few  engineering  schools  ignore  English  entirely  except 
in  their  entrance  examinations.     Their  action  is  based  on  the 
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theory  that  the  place  for  instruction  of  this  kind  is  in  the 
preparatory  school  and  that  no  time  can  be  spared  for  it  from 
the  engineering  course.  Schools  which  take  this  view  are  of 
course  distinctly  in  the  minority,  an  overwhelming  majority 
taking  the  opposite  position  and  requiring  from  one  to  four 
years  of  English  of  all  their  regular  students. 

In  a  great  many  institutions  the  sole  aim  of  instruction 
in  English  is  proficiency  in  writing.  While  many  composi- 
tion courses,  especially  in  the  state  universities,  are  run  on 
exactly  the  same  lines  as  elementary  college  courses,  there  is 
a  growing  tendency  to  give  engineering  students  not  general 
composition  but  instead  some  kind  of  instruction  in  technical 
w^riting.  The  terms  ''typist  English,"  ''engineering  Eng- 
lish," and  "business  English"  have  received  a  good  deal  of 
abuse  in  different  quarters,  but  they  represent  substantially 
the  aim  of  English  courses  in  an  increasing  number  of  engi- 
neering schools. 

When  English  is  taught  from  this  point  of  view,  reading 
tends  to  become  a  study  of  models  of  style  rather  than  a  train- 
ing in  thought.  About  half  the  engineering  schools  give  no 
instruction  in  literature  at  all.  Their  attitude  is  apparently 
that  what  they  want  from  English  is  proficiency  in  writing 
and  that  attitude,  as  has  been  indicated,  runs  through  much 
of  the  instruction  in  literature  where  such  instruction  is 
given. 

In  schools  where  English  literature  is  taught  from  the 
liberal  and  human  point  of  view,  the  "  attitudes  "  still  seem 
to  differ.  One  point  of  view  is  that  wliilo  literature  and 
engineering  may  have  little  to  do  with  one  another  it  is  yet 
worth  while  to  give  the  enginering  student  some  instruction 
in  literature  for  the  sake  of  enabling  him  to  take  part  in 
"  general  conversation  "  or  for  the  sake  of  giving  him  access 
to  a  refined  form  of  pleasure  for  his  idle  hours. 

On  the  other  hand,  in  many  schools,  English  is  taught  as 
a  means  of  broadening  the  student's  outlook,  of  humanizing 
him,  of  supplying  a  liberal  element  in  his  education,  not 
merely  for  the  sake  of  improving  him  as  a  man  but  also  as  a 
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means  of  making  him  a  better  engineer.  Whatever  may  be 
thought  of  its  importance,  it  is  e\ddent  that  this  aim  is  more 
difficult  to  realize  than  that  of  giving  the  student  merely 
proficiency  in  technical  writing.  The  question  between  these 
two  aims  is  perhaps  the  most  important  question  in  regard  to 
English  in  engineering  schools  today.  While  the  two  attitudes 
are  not  antagonistic  they  are  distinctly  different  and  the  man 
is  perhaps  rare  who  fully  appreciates  both. 

Both  points  of  view  indicated  in  the  preceding  paragraph 
respond  to  demands  of  the  engineering  profession.  Practical 
engineers  never  cease  insisting  that  the  graduates  of  technical 
schools  should  be  able  to  write  better  English— better  reports 
and  business  letters  and  technical  articles  and  books.  That 
demand  is  one  of  the  most  real  and  important  of  the  many 
requirements  made  of  the  technical  schools.  And  the  recent 
investigation  of  Dr.  C.  R.  Mann  for  the  Carnegie  Foundation 
and  the  national  engineering  societies  shows  that  the  profession 
is  demanding  no  less  insistently  technical  graduates  w^ith  a 
broader  and  more  human  point  of  view  who  can  meet  and 
solve  the  many  human  problems  which  arise  in  the  adminis- 
tration of  engineering  and  industrial  works. 

It  would  be  most  illuminating  if  the  discussion  at  the  meet- 
ing of  the  Society  could  be  so  directed  as  to  bring  out  the 
opinions  of  a  large  number  of  men  as  to  the  relative  impor- 
tance of  these  points  of  view. 

Frank  Aydelotte. 

Massachusetts  Institute  of  Technology. 

The  Employers'  Opinion  of  the  English  of  the 
Recent  Graduate. 
Engineering  Manager 

Company 

City 

Dear  Sir:  Several  committees  of  the  Society  for  the  Promotion  of 
Engineering  Education  are  undertaking  a  general  investigation  of  engi- 
neering education.  As  a  member  of  the  committee  on  English  I  have 
been  asked  by  our  chairman  to  write  to  twenty-five  of  our  leading  em- 
ployers of  recent  engineering-school  graduates  for  certain  information. 


220  BEPOET    OF    COMMITTEE    ON    ENGLISH. 

"Will  Tou  kindly  let  me  know  whether  these  young  employees  are 
equipped  with  a  knowledge  of  English  sufficient  for  the  work  they  are 
called  upon  to  do  and,  if  not,  wherein  they  fail?  The  committee  also 
wishes  to  know  whether  you  have  any  definite  recommendations  to  make 
as  to  the  courses  we  are  offering  or  should  offer  our  students  so  as  to 
make  them  better  qualified  to  meet  the  demands  placed  upon  them. 

Any  information  or  suggestions  you  may  send  me  will  be  appreciated. 
In  case  the  results  of  our  inquiries  appear  in  printed  form,  I  shall  be 
very  glad  to  send  you  a  copy. 

Yours  sincerely, 

J.  M.  Telleex. 

Copies  of  this  letter  were  sent  to  twenty-five  engineerinor 
companies  selected  from  three  lists  submitted  to  me  by  three 
prominent  engineers  of  Cleveland.  From  the  letters  sent  out 
were  received  fifteen  replies,  one  of  which  contained  three 
anonymous  expressions  of  opinion  of  "  certain  of  our  men 
acquainted  with  this  subject." 

The  letter,  though  addressed  in  each  case  to  the  "Engineer- 
ing Manager,''  brought  replies  from  three  secretaries,  two 
administrative  managers  of  the  engineering  department,  two 
managers  of  the  educational  department,  a  chief  mechanical 
engineer,  a  mechanical  engineer,  an  assistant  general  super- 
intendent, an  assistant  general  sales  manager,  a  factory  man- 
ager, a  station  betterment  engineer,  and  two  whose  positions 
were  not  given. 

Adequacy  of  the  English  of  the  Recent  Graduate. — To  the 
question.  Is  the  recent  engineering-school  graduate  equipped 
with  a  knowledge  of  English  sufficient  for  the  work  he  is 
called  upon  to  do?,  two  answered  in  the  affirmative,  eight 
answered  with  a  positive  * '  No. ' "  and  the  others  expressed 
themselves  as  dissatisfied  with  the  ability  of  the  average  grad- 
uate to  use  the  English  language. 

Among  the  eight  companies  that  expressed  themselves  a;- 
quite  dissatisfied  are  included  those  employers  that  are  known 
to  place  the  most  severe  demands  upon  their  engineers.  They 
are  companies  of  a  recognized  high  professional  standard. 
Excerpts  from  two  of  the  letters  from  their  number  are 
illuminating:  "  Selecting  with  great  care  the  technical  grad- 
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uates  that  come  to  our  company,  we  probably  have  less  criti- 
cism to  offer,  but  at  the  same  time  many  of  them  are  evidently 
deficient  in  their  use  of  the  English  language,  either  oral  or 
written."  "Personally,  I  think  that  more  engineers  are 
failing  to  live  up  to  their  fullest  usefulness  due  to  their  lack 
of  English  preparation  than  through  their  shortcomings  along 
strictly  technical  lines." 

Causes  of  the  Deficient  English  of  the  Recent  Graduate.— 
In  their  answer  to  the  question,  Wherein  do  the  recent  grad- 
uates fail  in  their  use  of  English  ?,  the  engineering  managers 
were  by  no  means  unanimous.  The  defects  that  were  more 
frequently  emphasized  than  any  others  were :  use  of  incorrect 
grammatical  expressions,  inability  to  think  logically  and  to 
arrange  material  systematically,  lack  of  conciseness. 

Other  attributed  causes  of  failure  were :  unpractical  English 
courses  offered  in  high  schools,  lack  of  interest  in  English  in 
college,  failure  to  realize  the  importance  of  English  in  college 
and  immediately  following  graduation,  no  facility  in  expres- 
sion in  spite  of  a  knowledge  of  the  rules  of  composition,  lack 
of  speed,  use  of  the  colloquialisms  of  the  region  in  which  the 
college  is  situated,  unwillingness  to  master  all  the  details  of 
the  business,  failure  to  get  the  point  of  view  of  their  several 
audiences  and  to  speak  in  the  language  of  each  audience,  lack 
of  accuracy,  lack  of  clearness,  inability  to  prepare  reports, 
inability  to  dictate  letters,  ignorance  of  the  mechanical  form 
of  a  business  letter,  inability  to  express  themselves  orally, 
inability  to  spell,  inability  to  punctuate,  inability  to  tabulate 
facts  and  figures  and  to  represent  these  graphically,  inability 
to  write  legibly. 

Among  the  interesting  comments  on  the  deficient  English 
of  the  young  engineer  are  the  following :  ' '  Very  few  of  the 
younger  graduates  seem  to  realize  the  importance  of  system- 
atically and  logically  organizing  the  oral  or  written  presenta- 
tion of  every-day  matters."  "A  man  may  do  excellent  work 
in  the  field  and  if  he  is  not  capable  of  writing  a  clear  report, 
well  expressed,  grammatical  at  all  points  and  the  construction 
of  such  that  it  brings  out  the  fine  points  of  tlie  investigation. 
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or  whatever  the  work  may  be.  his  efficiency  suffers  by  a  large 
percentage.  Better  training  in  this  respect  would  giv^  him 
a  larger  vocabulary  and  prevent  the  repetition  of  the  same 
word  so  frequently  as  to  be  a  blemish  to  the  report. 

Recommendatwns. — In  order  to  improve  the  English  of  the 
engineering-school  student  the  managers  of  the  engineering 
companies  offered  the  following  recommendations :  more  thor- 
ough training  in  English  should  be  given  the  prospective 
engineer  before  he  enters  college ;  a  college  entrance  examina- 
tion in  Endish  grammar  should  be  required:  special  efforts 
should  be  made  in  the  freshman  year  to  overcome  the  defects 
in  expression  of  the  student:  the  written  work  required  by 
the  engineering  departments  should  be  submitted  to  the  de- 
partment of  English  for  criticism:  the  students  should  be 
graded  for  the  English  they  use  in  the  recitations  of  all  de- 
partments, the  same  weight  should  be  given  to  correctness  in 
the  English  of  experimental  reports  that  is  given  to  exactness 
in  mathematical  calculations:  special  classes  should  be  or- 
ganized for  those  students  that  are  deficient  in  English ;  more 
attention  should  be  given  in  engineering  colleges  to  English 
composition  and  public  speaking:  the  students  should  be 
urged  to  read  standard  classical  English  works,  such  as  Eng- 
lish essays:  courses  in  business  correspondence  should  be 
offered;  means  should  be  adopted  to  teach  the  students 
facility  of  expression  rather  than  a  mere  knowledge  of  rules. 

Two  of  the  engineering  managers  expressed  themselves  in 
favor  of  a  broader  training  in  the  following  words:  "I  am 
still  hoping  that  the  time  will  come  when  an  engineering  de- 
eree  ^-ill  be  on  a  full  parity  with  the  other  professional  de- 
grees, and  require  the  much  broader  training  obtainable  in  a 
six-year  university  course."  "If  I  were  going  through  college 
again.  I  should  endeavor  by  all  means  to  take  what  is  com- 
monly termed  the  five-year  course,  since  by  so  doing  I  would 
feel  that  the  studies  undertaken  in  addition  to  the  regular 
four-year  technical  course  would  be  of  such  a  nature  as  to  be 
of  great  value  in  the  future.    There  is  so  much  to  be  absorbed 
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in  the  four-year  technical  course  that  it  leaves  very  little  time 
for  a  comprehensive  study  of  English  literature,  and  some  of 
the  other  subjects  tending  toward  a  broader  education.  I 
am  of  the  opinion  that,  if  the  students  of  a  technical  school 
could  be  made  to  appreciate  the  fact  that  a  technical  education 
is  only  part  of  their  education  and  that  the  other  part  de- 
pends upon  their  general  breadth,  we  would  find  more  grad- 
uates of  engineering  schools  in  charge  of  important  work  of 
various  kinds. ' ' 

Conclusions. — Quite  naturally,  the  replies  sent  by  the  engi- 
neering managers  were  not  worded  in  such  a  form  as  to  make 
possible  a  precise  tabulation.  The  nature  of  the  questionnaire 
letter  that  was  sent  them  and  the  character  of  the  information 
sought  did  not  assure  any  marked  unanimity.  However,  all 
the  replies  were  highly  illuminating.  Almost  without  excep- 
tion they  revealed  the  ideals  and  the  problems  of  the  several 
companies. 

As  a  teacher  of  English  I  naturally  can  not  forego  the  op- 
portunity to  quote  the  following  incomplete  sentences  taken 
from  three  separate  letters:  "I  regret  that  reply  to  your  letter 
of  January  18,  regarding  instruction  of  men  in  Engineering 
Colleges."  "Keplying  to  your  letter  of  January  24."  "Re- 
plying to  your  favor  of  February  1,  beg  to  state  that  we  em- 
ploy very  few  engineers  who  are  recent  graduates  of  technical 
schools."  A  letter  which  brings  out  the  hackneyed  expres- 
sions which  are,  I  believe,  rapidly  disappearing  reads  as 
follows:  "Replying  to  your  favor  of  the  1st  inst.,  inquiry 
from  our  technical  department  indicates  that  as  a  rule  young 
engineering  employes  occupying  positions  with  us  have  been 
found  equipped  with  a  sufficient  knowledge  of  English  for  the 
work  they  have  been  called  upon  to  do.  "We  have  no  sugges- 
tions or  recommendations  to  make  in  connection  with  the  lines 
of  education  best  adapted  to  such  young  men. ' ' 

In  contrast  to  these  quotations  I  shall  offer  the  following 

excerpt  for  its  form  and  content :  "It  may  interest  you  to  know 

that  a  class  in  business  correspondence  has  just  been  formed 

in  our  works  and  will  start  its  work  this  week.    This  is  a  corre- 

16 
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spondence  and  lecture  course  of  sixteen  lectures  and  sixteen 
assignments.  The  first  class  will  consist  of  thirty  men,  in- 
cluding the  superintendent  and  assistant  superintendent,  the 
two  principal  men  of  the  production  department,  the  sales 
manager  and  three  or  four  of  his  assistants,  the  managers  of 
four  allied  or  subsidiary  organizations,  the  administrative 
head  and  five  division  heads  from  the  engineering  department, 
the  auditor,  and  several  other  men  of  fairly  high  executive 
positions. ' ' 

J.  i\I.  Telleen, 
Case  School  of  Applied  Science. 

Teachers  who  have  not  already  contributed  are  urged  to 
send  in  suggestions  at  the  earliest  possible  date.^ 
Respectfully  submitted, 

Samuel  C.  Earle,  Chairman, 
Per  C.  ^Y.  P. 

1  Professor  Earle  has  just  left  the  hospital  after  undergoing  a  very 
serious  operation.  He  had  no  opportunity,  therefore,  to  prepare  a  gen- 
eral statement  on  his  own  account,  regarding  the  work  and  plans  of  the 
Committee. — Editor. 


REPORT  OF  THE   COMMITTEE  ON  ECONOMICS. 

Your  committee,  which  was  appointed  at  the  annual  meeting 
of  1915,  makes  the  following  report : 

There  have  been  four  meetings  held,  the  number  of  members 
present  varying  from  two  to  four.  At  the  first  meeting  there 
was  prepared  and  sent  to  your  Secretary,  for  distribution 
among  all  the  technical  schools  of  the  United  States  and 
Canada,  a  questionnaire  relating  to  the  status  of  the  teaching 
of  economics.  Replies  were  received  from  sixty-seven  insti- 
tutions; and  these  were  summarized  on  specially  prepared 
forms,  then  the  latter  were  blue  printed.  Accompanying  this 
report  is  a  set  of  the  blue  prints,  marked  "Exhibit  A."  From 
these  and  the  replies  themselves  the  resume  marked  ''Ex- 
hibit B ' '  has  been  prepared.  It  gives  a  digest  of  the  informa- 
tion received,  looking  at  the  question  from  all  points  of  view. 

As  a  result  of  our  inquiries  and  of  the  long  interchange  of 
opinion  by  letter  and  in  meeting,  the  committee  comes  unan- 
imously to  the  following  conclusions : 

First. — A  knowledge  of  economics  by  engineering  students, 
especially  of  the  human  element  in  industry  and  engineering 
work,  is  essential  to  greatest  success  in  life.  Former  standards 
of  technical  perfection,  having  no  regard  to  expense  of  con- 
struction, operation,  and  service,  no  longer  hold.  Engineers 
have  learned  from  experience  how  to  work  with  inadequate 
facilities.  They  have  had  to  meet  new  and  trying  conditions. 
Consequently  attention  has  been  given  to  the  economic  and 
social  factors  affecting  engineering  projects ;  and  applied  eco- 
nomics has  had  an  extensive  development. 

Unfortunately,  though,  proper  cognizance  has  not  been 
taken  of  this  important  fundamental  necessity  when  deter- 
mining the  details  of  the  curricula  in  engineering  schools. 
Young  men  have  been  left  to  learn  what  they  can  about  the 
subject  little  by  little  after  graduation — too  often  at  the  ex- 
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pense  of  those  who  pay  for  the  constructions  which  they  design 
and  supervise.  The  opinion  is  general  that  the  additional 
study  of  economics  is  a  great  and  growing  need  in  any  educa- 
tional plan. 

Second. — The  necessity  of  applying  the  principles  of  eco- 
nomics in  engineering  is  generally  recognized.  Economics, 
therefore,  should  be  an  obligatory — not  an  optional — subject 
for  engineers.  The  engineering  student  is  likely  to  overesti- 
mate the  value  of  the  narrower  and  more  technical  features  of 
his  training,  and  to  underestimate  those  things  which  help  to 
give  a  broader  view.  The  engineering  schools  in  large  part 
are  preparing  men  for  the  positions  of  leadership  in  engineer- 
ing enterprise.    For  this  a  broad  economic  outlook  is  needed. 

Third. — "We  do  not  now  favor  an  economics  course  for 
freshmen.  It  is  difficult  even  to  find  room  for  the  subject  in 
the  sophomore  year,  already  so  overcrowded,  although  for 
some  reasons  it  would  be  advantageous  to  start  teaching  it 
then.  However,  the  commencement  of  the  study  of  economics 
should  not  be  later  than  the  beginning  of  the  junior  year,  so 
that  an  opportunity  may  be  given  to  continue  it  into  the  senior 
year. 

Fourth. — Engineering  students  should  take  both  a  coui*se 
in  the  principles  of  economics,  such  as  is  given  in  the  academic 
departments  of  the  leading  colleges  and  universities,  and  a 
course  in  the  application  of  economics  in  engineering.  Con- 
cerning the  question  as  to  which  of  the  two  should  come  first, 
there  may  be  a  division  of  opinion.  The  logical  method  ap- 
pears to  be  that  a  course  in  the  principles  of  the  subject  should 
precede,  and  be  followed  immediately  bj'  the  special  course  in 
the  application. 

Furthermore,  as  an  introduction  to  the  general  course,  it 
is  desirable  that  engineering  students  should  be  given  in  the 
sophomore  year  a  thorough  course  in  commercial  or  economic 
geography  and  industrial  history. 

Fifth. — In  every  practical  course  in  engineering,  i.  e.,  in  all 
lines  of  technical  activity  which  involve  designing  or  con- 
struction, there  should  be  given  lessons  in  close  detail  upon  the 
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economics  pertaining  to  the  special  branch  of  work.  It  is 
recognized  that  text-books  suitable  for  such  instruction  do 
not  yet  exist ;  but  the  need  might  be  met  by  a  series  of  lectures. 
If  the  engineering  teacher  is  not  prepared  himself,  the  school 
can  seek  and  obtain  the  aid  of  specialists  in  the  line  of  activity 
which  he  expounds. 

Engineering  instructors  in  all  branches  of  the  profession 
should  possess  a  broad  knowledge  of  the  principles  of  eco- 
nomics. If  any  such  teacher  has  not  pursued  this  line  of 
study,  he  would  do  well  to  avail  himself  of  all  opportunities  to 
extend  his  knowledge. 

Sixth. — A  satisfactory  course  in  the  principles  of  economics 
would  require  at  least  a  full  year  of  three  hours  per  week; 
and  even  this  permits  of  a  very  brief  treatment  of  many  im- 
portant questions.  This  is  the  shortest  course  which  any  en- 
gineering school  should  provide ;  but  if  in  any  case  to  do  so  is 
entirely  impracticable,  an  earnest  endeavor  should  be  made 
to  approach  it  as  closely  as  possible. 

It  must  be  recognized  that  one  of  the  great  obstacles  to  the 
broader  training  of  engineers  is  the  limited  time  of  the  four- 
year  course.  The  range  of  subjects  in  both  engineering  and 
economies  has  extended  so  greatly  that  increasing  difficulty  is 
found  in  attempting  to  include  them  now  in  a  four-year  course. 

Seventh. — It  will  be  seen  that  this  program  provides  for 
four  distinct  types  of  instruction. 

1.  Preliminary  study  in  commercial  geography  and  indus- 
trial history; 

2.  Fundamental  course  in  principles  of  economies; 

3.  Application  of  principles  to  engineering; 

4.  Lessons  upon  special  application  in  detail  engineering 
work. 

The  committee  recommends  that,  after  a  discussion  of  this 
report  and  the  adoption  of  a  program  by  the  Society,  a  new 
committee  be  appointed  to  prepare  a  definite  content  and  scope 
of  the  courses,  to  be  followed  by  a  statement  of  the  curricula 
and  syllabus,  in  order  to  provide  for  putting  into  effect  such 
courses  as  may  be  adopted  by  the  Society. 


SUPPLEMENTARY   REPORT   ON   ECONOMICS. 

This  is  by  no  means  a  minority  report,  for  the  writer 
thereof  agrees  heartily  with  all  the  conclusions  of  the  com- 
mittee, the  members  of  which  are  now  in  entire  accord  on  all 
matters  considered,  after  having  discussed  at  great  length 
many  mooted  points;  but  it  is  a  supplementary  report,  or 
something  in  the  nature  of  a  corollary.  It  is  true  that  the 
fundamental  suggestion  it  contains  was  made  to  the  committee, 
but  it  was  not  deemed  advisable  to  include  it  in  the  formal 
report ;  hence  the  writer  makes  it  upon  his  own  responsibility. 

Briefly  stated,  it  is  that  the  Society  undertake  the  com- 
pilation into  book  form  of  a  large  number  of  monographs  to 
be  prepared  by  the  most  eminent  American  or  Canadian  spe- 
cialists, one  in  each  division  or  subdivision  of  engineering,  all 
of  the  said  monographs  being  edited  and  introduced  by  a  spe- 
cial committee  of  the  Society,  and  treating,  in  as  complete  a 
manner  as  practicable,  of  the  economics  of  design  and  con- 
struction in  the  various  lines.  The  book  (which  might  very 
properly  be  called  "The  Economics  of  Engineering")  should 
begin  with  a  full  " Introduction ""  explaining  the  raison  d'etre 
of  the  work,  giving  a  history  of  its  compilation,  and  offering 
suggestions  as  to  how  best  it  may  be  utilized,  both  in  its  own 
form  and  in  smaller  derived  books. 

This  chapter  should  be  followed  by  one  which  treats  fully 
of  the  fundamental  economic  problem  underlying  every  im- 
portant engineering  enterprise,  viz.,  its  financial  probabilities 
and  possibilities — in  other  words,  whether  the  project  under 
consideration  would  prove  to  be  a  profitable  investment. 

Following  this  should  come,  preferably  in  their  alphabetical 
order,  the  before-mentioned  treatments  of  the  economics  of 
design  and  construction  in  the  various  engineering  specialties. 

Such  a  treatise  would  constitute  an  encyclopsedia  of  prac- 
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tical  information  on  one  of  the  most  important  features  of 
modern  technics.  It  would  be  invaluable  to  both  the  prac- 
ticing engineers  and  the  teachers  of  engineering;  also  to  the 
better  class  of  engineering  students,  or  those  of  them  who  are 
not  afraid  of  hard  work — especially  post-graduate  students. 
But  in  order  to  make  its  contents  of  use  to  the  average  student, 
it  would  be  necessary  to  prepare  from  it  text-books  of  a  simple 
character.  Should  the  Society  favor  having  such  a  treatise 
issued  under  its  auspices,  a  publisher  of  established  reputation 
could  undoubtedly  be  found  to  finance  the  undertaking  and 
issue  the  work  at  his  own  expense — preferably  without  paying 
any  royalty,  in  order  to  keep  the  selling  price  down  to  a 
minimum. 

A  short  time  ago.  by  the  request  of  the  dean  of  the  engi- 
neering department  of  the  University  of  Kansas,  the  writer 
prepared  and  delivered  a  course  on  ''Engineering  Economics" 
in  three  lectures  to  the  engineering  faculty  and  students  of 
that  institution.  The  university  has  lately  published  these 
lectures  in  pamphlet  form ;  and  the  wi'iter  has  placed  a  few  of 
them  at  the  disposal  of  this  meeting.  The  first  lecture  deals 
with  the  fundamental  economic  problem  of  finance  before- 
mentioned  ;  the  second  treats  in  full  and  complete  detail  of  the 
economics  of  bridge  design  and  construction ;  and  the  third 
is  a  compilation  of  certain  data  furnished  by  the  courtesy  of 
a  number  of  prominent  specialists,  outlining  in  a  general  way 
the  economics  of  design  and  construction  in  their  specialties. 
The  writer  would  be  willing  to  rewrite  and  expand  the  first 
lecture  so  as  to  make  it  serve  for  the  second  chapter  of  the  pro- 
posed treatise;  and  the  second  lecture  could  be  sent  to  each 
of  the  chosen  specialists  in  order  to  indicate  the  extent  of  the 
desired  thoroughness  of  treatment  of  his  subject,  and  to  serve 
otherwise  as  a  guide  to  him  in  the  preparation  of  the  manu- 
script. If  it  were  expanded  by  the  wi'iter  so  as  to  include  the 
results  of  the  extensive  investigation  he  is  now  making  on  the 
"Economics  of  Steel  Arch  Bridges."  it  would  serve  for  the 
chapter  devoted  to  the  specialty  of  bridge  engineering. 

The  third  lecture,   which  nowhere   aims  at  completeness, 
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would  prove  useful  in  suggesting  some  of  the  salient  topics 
which  should  be  covered  in  the  writings  of  a  few  of  the  spe- 
cialists. 

The  preceding  proposal  is  made  with  all  due  deference  to 
the  distinguished  technical  educators  and  practicing  engineers 
of  which  this  Society  is  so  largely  composed,  in  the  hope  that 
it  will  meet  with  a  favorable  reception  and  will  prove  to  be  the 
means  of  materially  augmenting  the  amount  of  available  tech- 
nical knowledge  in  a  line  of  thought  which  has  not  received, 
up  to  the  present  time,  the  consideration  which  is  its  due. 
Respectfully  submitted. 

J.  A.  L.  W-\DDELL, 

Cliainnau. 


REPORT  OF  COMMITTEE  ON  MINING. 

PKELIMIXARY  REPORT  OX  RESULTS  OF 
QUESTIOXXAIRE. 

"We  believe  there  are  thirty-four  schools  in  the  United 
States  and  Canada  that  give  laboratory  instruction  to  under- 
graduate mining  engineers.  Twenty  of  these  have  replied 
to  the  questionnaire  with  answers;  one  is  considering  a  re- 
organization of  its  courses  and  is  not  now  prepared  to  give 
answers ;  a  few  have  given  references  to  heads  of  departments 
from  whom  we  expect  to  receive  replies;  and,  no  doubt,  we 
shall  hear  from  some  who  have  not  yet  replied  at  all.  More- 
over, we  believe  the  replies  already  received  give  a  good  repre- 
sentative average  of  American  mining  school  practice. 

Percentage  of  Mixing  Schools  ix  which  Laboratory  Work  is  Ke- 
QuiRED  OR  Elective  ix  Various  Subjects. 

Subjects.  Required.  Elective. 

(1)  Assaying   and    analysis 95  none 

(2)  Ore    dresfing    90  5 

(3)  Metallurgical    80  10 

(4)  Mining    (including   field    work,    surveying 

and    otherwise,    aside    from    inspection 

trips)     85  5 

(5)  Other  laboratories    (including   all   general 

engineering  laboratories  and  field  sur- 
veying). Give  number  of  hours  in  each 
and  indicate  whether  required  or  elective : 

(A)  Mechanical — ' ' shops"     70  10 

(B)  Electrical    80  15 

(C)  Hydraulic     35  15 

(D)  Power    65  20 

(F)  Surveying     95  none 

(G)  Compressed    air    laboratory 5  5 

Mine     gases     and     mine     ventilation 

laboratory 5  10 

Strength  of  materials 15  5 

Mining  coal   5  none 
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Average  Laboratoky  Practices. 


Per  Cent.  In  Proper  Column  by  Whom 

r.aboratories. 

Prepared.  .  Opo-ated.     Clean-up  is 
i      Made. 

Remarks. 

3q 

Instruc- 
tor. 

student. 

tor. 
Student. 

liiHlruc- 
tor. 

(1)  Assaying 

(2)  Ore  dressing. 

(3)  Metallurgy... 

51 
66 
62 

49      97        3      84*,     9*    7* 
34      96        4      85  ,  15 
38     87  1  13  1  77  !  23 

Apparatus  consisting  of 
sampling    and    grinding 
machinery,  furnaces,  etc. 

*  Cleaned  as  distinguished  from  clean-up  in  other  laboratories. 


Mixing  Laboratory. 

The  various  divisions  in  which  laboratory  instruction  is  given,  and  the 
respective  importance  (by  per  cent.)   of  each. 


Division.                              I  Req.    I     El. 

(a)    Drilling 65            5 

(6)   Explosives 45 

(c)  Timbering  (supporting) 40     i 

(d)  Mine  pases,  safety   lamps,  and  ! 

explosibility  of  dust 30           5 

(e)  First  aid  and  rescue  55          10 

(/)  Work  in  mines 25           5 

(if)   Metering  air 5            5 

Sampling,  etc i  5     i 

Ventilation I  5         10 


The  percentage  is  ob- 
tained by  dividing  the 
number  of  schools  giving 
the  instruction  by  tlie 
total  number  of  schools 
reporting. 
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AvEEAGE  Labobatoby  Uses  axd  Practice  ix  Per  Cext. 


(1)         (-)     '     (3) 
Answer  in  Each  Column  to  Which  Question  Applies  lor       Assay-       ^'^       Metal-        ("*^ 

Each  Laboratory.  y^         Dres-     imgy.     Mlniiig. 

'  ■  lug.  ■   I 

i: ' 1 1 


Is  the  course  illustrative   (work  done  bv  the  ' 

instructor) ' 9  8  13  10 

or 
Is  the  work  done  bv  the  students 91  92  57  ^i' 

Is  the  laboratory  work  individual 93         92         90         91 

or 
Is  it  in  units 7  8  10  9 

Does  the  student  follow  printed  directions 40  63         37  i4 

or 
Is  he  dependent  on  his  own  initiative  in  carry- 
ing on  the  work '30  37  63  56 

Does  the  student  prepare  his  own  material  for 

the  tests* 32         58         17 

Does  the  student  prepare  his  reagents* 26  32  or' 

Does  the  student  analvze  his  products  (2)  and  ;  I  | 

(3)* '. !     74     I     78     ' 

Is  most  of  the  work  illustrative  (2)  and  (3) 30  1> 

or  I 

Is  it  determinative  and  quantitative i     70  ^"2 


Is  especial  attention  given  to  any  class  of  ores, 

or  the  ores  of  anv  particular  metal  (1),  (2) 

and  ^3) ." 8         17  25 

or 
Is  the  work  of  the  laboratory  generalized 92  S3  75 

Do  the  students  make  their  tests  with  individual 

machines  or  furnaces  (2)  and  (3) 73  57  64 

or  I 

Do  they  run  several  machines  or  furnaces  in  1  j 

sequence  at  once  27     i     43         36 

Is  the  laboratory  equipped  for  commercial  test- 
ing work  (2)  and  (3)  and  (4)* 74         75  6 

*  No.  per  100. 
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Average  Academic  Uses  and  Practices  in  Per  Cent. 


Answer  In  Each  Column  to  Which  Question 
Applies  for  Each  Laboratory. 


Approximate    apportionment     of    stu- 
dent's time  : 

A.  At  instructions  : 

1.  Reading  assignments 

2.  Printed  or  written  matter 

Oral  and  illustrative — 

3.  In  recitations 

4.  In  lectures 

5.  In  laboratory 

B.  At  work  : 

1.  On  experimentation 

2.  At  mere  manual  work,  such  as 

shoveling,  etc 

C.  At  writing  report 


(1) 

Assay- 
ing. 


(2) 

Ore 

Dress-' 

Ing. 


(3) 

Metal- 
lurgy. 


Are    the    laboratory    hours    regularly 

scheduled 

or 

Are  they  adjusted  to  suit  the  conven- 
ience of  other  work,  from  time  to 
time 

Does  the  student  originate  the  style  of 

his  report 

or 

Are  blank  forms  used 


10.2 
6.4 

7.1 
12.4 

8.6 

46.6 

2.3 
6.4 

100 


15.0 
2.0 

8.8 

20.1 

9.3 

33.5 

1.1 
10.2 


13.9 
3.5 

7.4 
27.5 

7.9 

30.5 

1.1 

8.2 


(4) 

Min- 
ing. 


All 
Labs. 


100      I  100 


13.7 
2.2 

2.7 
12.5 
13.7 

32.2 

11.5 
11.5 


100 


100 


93       100 


95 


40 
60 


23 


70 
30 


94 

6 


13.5 
3.5 

6.5 
18.5 
10.0 

35.0 

4.0 
9.0 


100 


97 


74 
26 


Average  Proportioxate  Emphasis  Placed  in  Per  Cent. 


Per  Cent.  In  Each  Column  to  Which  Question 
Applies  lor  Each  Laboratory. 


(1)      !      (2) 
Ore 
Assay-     Dress- 
ing.    I     ing 


(3) 

Metal- 
lurgy. 


(4) 

Min- 
ing. 


All 
Labs. 


Proficiencv  in  the  use  of  apparatus — 

Speed  .' ,  13.1 

Accuracy ]  32.7 

Knowledge  of  principles  involved  — 

Chemical j  10.5 

Median  ical I  7.3 

Construction 6.4 

Action 8.2 

Understanding  of  proper  field [  1.0 

Initiative  in  new  probleuis i  3.6 

Subject  matter  and  arrangement  of  report,  7.7 

Other  considerations  9.5 


Total 


100 


4.1 

4.1 

18.4 

23.6 

6.0 

13.6 

14.7 

12.3 

9.4 

6.8 

17.2 

7.3 

9.4 

6.8 

7.5 

4.6 

12.2 

13.6 

1.1 

7.3 

00 

100 

11.7 
19.6 

11.4 
6.8 
4.8 

10.3 

10.3 
5.7 

16.0 
3.4 

100 


/.o 
23.0 

11.0 

11.0 
7.0 

11.0 
6.0 
5.5 

12.0 
_6.5 

100 


REPORT  OF  COMMITTEE  ON   CHEMISTRY. 

Your  committee,  which  was  asked  to  study  the  courses  in 
chemistry  offered  to  engineering  students,  submits  the  follow- 
ing as  to  what  in  its  opinion  should  be  controlling  ideas  in  the 
first-year  course  of  "college  grade,"  usually  designated  as 
general  chemistry.  TVe  should  like  a  continuance  of  this  com- 
mittee for  the  study  of  succeeding  courses  offered  to  students 
of  chemical  engineering. 

There  should  be,  and  usually  are,  four  sources  of  informa- 
tion available  to  the  student :  the  text -book,  the  laboratory 
work,  the  lectures  and  parallel  reading. 

The  general  objects  of  the  course  should  be : 

(a)  To  develop  an  efficient  and  accurately  working  think- 
ing machine  in  the  head  of  each  student. 

(6)  To  teach  thoroughly  the  physical  properties  and  espe- 
cially the  chemical  reactions  of  the  commoner  elements  and 
tj'pical  members  of  those  classes  of  compounds  which  are  es- 
sential to  a  future  growth  of  a  knowledge  of  the  science  of 
chemistry — elements  and  compounds  around  which  the  stu- 
dent can  build  up  chemical  knowledge  of  fact  and  theory,  in- 
cluding those  substances  which  are  frequently  met  with  in 
one's  daily  life. 

(c)  To  teach  those  more  important  generalizations  which 
lead  to  a  working  comprehension  of  simple  chemical  action. 

((?)  To  give  a  broad  interest  and  understanding  of  what 
chemistry  is  and  the  part  chemical  knowledge  plays  in  our 
economic  life. 

The  course  should  have  as  its  main  object  to  teach  the  chem- 
ical and  energy  changes  in  matter  and  the  laws  of  such,  rather 
than  descriptions  of  pure  compounds. 

We  believe  that  the  textbook  should  not  be  merely  a  com- 
pound of  encyclopaedic  information  regarding  physical  prop- 
erties, with  incident  discussion  of  reactions  arranged  around 
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the  elements,  taken  up  in  one  of  another  order.  It  should  at 
first  discuss  the  properties  and  typical  reactions  of  classes  of 
substances — common  metals,  common  non-metals,  oxides,  acids, 
bases,  salts — and  such  characteristic  reactions  of  important 
individual  substances  as  will  give  the  data  for  discussions  of 
the  simpler  fundamental  conditions  and  general  laws  of  chem- 
ical action.  There  should  be  a  carefulh''  limited  and  logical 
development  of  this  knowledge,  and  the  continuity  should  not 
be  clouded  by  purely  encycloptedic  information.  The  latter 
should  be  placed  in  a  part  of  the  book  to  itself,  so  arranged 
and  indexed  as  to  be  readily  available  in  connection  with  both 
class-room  and  laboratory  study,  regardless  of  how  much  repe- 
tition of  statement  this  involves.  It  is  better  to  use  printer's 
ink  than  to  confuse  or  overwhelm  the  student  by  mixed-up 
information.  Cross-references  and  the  index  should  be  looked 
after  with  great  care.  After  the  preliminary  thorough  but 
limited  treatment  of  the  more  important  classes  and  indi%'id- 
ual  substances,  the  discussion  of  general  subjects  and  laws  of 
chemical  action  can  be  adequately  treated  and  the  subject  ex- 
panded to  suit  the  individual  class  possibilities  or  require- 
ments. The  total  contents  of  a  first-year  text  should  be  only 
such  as  can  be  comprehended  reasonably  well  and  thoroughly 
learned  and  rememhered  by  a  first-year  college  student  who 
reall.v  works  during,  say,  96  hours  in  lectures,  if  possible  (or 
64  lectures  and  32  quizzes),  32  hours  in  oral  quizzes,  192  hours 
in  the  laboratory,  and  about  200  to  250  hours  devoted  to  in- 
tensive study  and  parallel  reading  outside  of  the  classroom, 
with  the  usual  examinations,  and  as  many  written  quizzes  as 
the  time  will  justify;  in  other  words,  the  frequently  given 
three-lecture,  one-quiz  and  six-hour  laboratory  course  during 
one  college  session  of  32  working  weeks. 

The  selection  of  the  data  and  its  treatment  should  be  such 
as  to  call  for  a  minimum  of  "learning  it  by  heart"  and  a 
maximum  of  remembering  it  through  its  use  in  the  solution 
of  live  and  useful  chemical  problems.  It  should  utilize  previ- 
ous experiences,  and  lay  a  firm  foundation  for  future  study. 
The  author  of  the  successful  textbook  has  a  diflScult  journey 
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to  travel ;  but  he  must  know  fully  where  he  is  going,  what  he 
will  need,  and  how  fast  and  how  far  his  students  can  reason- 
ably go.  He  should  select  his  material  as  an  experienced 
North-woods  traveler  selects  his  pack — discarding  everything 
but  those  items  he  knows  he  will  need.  A  textbook  writer  may 
profitahhj  leave  much  for  the  lecturer  to  supply  and  something 
for  the  student  to  find  out  through  reference  to  other  looks 
and  through  parallel  reading.  The  habit  of  looking  up  infor- 
mation to  solve  problems  regarding  chemical  action  should  be 
forced  upon  the  student  until  he  learns  how  to  do  this,  and 
overcomes  what  seems  to  be  a  natural  aversion  to  this  kind  of 
work ;  because  the  key  to  success  in  after-life  is  this  habit  and 
ability  to  look  up  information  on  subjects  under  considera- 
tion; a  person  is  not  educated  until  he  can  do  this  success- 
fully. A  maximum  of  individuality  and  initiative  should  be 
carefully  developed.  The  first-year  chemistry  course  should 
develop  this  habit  and  capacity  to  a  marked  degree,  and  the 
extent  to  which  it  is  developed  is  the  measure  of  the  success  of 
the  system  of  instruction.  The  most  successful  courses  are 
those  which  go  over  the  ground  twice — as  a  surveyor  goes 
twice  over  a  new  territory,  running  a  preliminary  line  first, 
and  supplying  new  and  desirable  details  through  a  second 
survey. 

The  golden  mean  should  be  observed  between  too  much 
nursing  of  the  first-year  college  student  and  throwing  him  too 
much  upon  his  own  resources.  But  the  student  must  he  forced 
to  do  his  own  thinking  and  be  helped  and  stimulated  by  care- 
fully offered  suggestions.  The  teacher  should  stir  up  interest, 
but  the  student  must  supply  much  of  the  energy,  and  develop 
knowledge  by  painstaking  work. 

The  textbook  and  laboratory  manual  should  coordinate 
intimately  but  not  necessarily  run  parallel:  the  whole  text 
and  other  literature  are  at  the  service  of  the  student  from  the 
beginning.  Footnote  references  to  the  literature  are  silent 
and  effective  instruments  of  instruction. 

The  Laboratory  Work. — It  is  through  the  laboratory  work 
and  the  study  and  reading  incident  thereto  that  one  reallv 
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learns  chemistry.  Two  characteristics  of  the  laboratory  course 
should  stand  out  so  prominently  and  clearly  that  even  the 
dullest  and  laziest  person  must  see  them:  First,  that  the  lab- 
oratory period  is  a  period  of  intensive  study,  under  ideal  con- 
ditions for  acquiring  knowledge,  and  secondly,  the  laboratory 
is  for  the  first-year  student  exactly  what  it  is  for  the  research 
chemist,  a  place  where  he  finds  out  chemical  facts  which  he 
does  not  learn  or  cannot  learn  so  well  from  boohs  or  people. 

From  start  to  finish  the  laboratory  work  should  be  framed 
around  the  solution  of  problems.  These  should  be  full  of  life 
and  very  suggestive,  but  not  ''made  to  order."  These  should 
teach  early  the  point  of  view  of  the  course  and  the  methods  of 
procedui-e  common  to  the  solution  of  simple  problems.  Each 
problem  should  be  built  upon  previous  experience  either  at 
home,  outside  college,  or  the  knowledge  already  acquired  in 
the  laboratory  and  classroom.  It  should  constantly  suggest 
something  of  the  subsequent  work.  There  should  be  a  logical 
sequence  throughout  the  course.  Every  experiment  should 
lead  to  one  clean-cut  idea ;  and  as  far  as  practicable  important 
data  should  be  used  over  and  over  in  different  relations  and 
be  looked  at  from  different  angles  until  the  student  finds  that 
it  saves  time  and  pays  generally  to  fix  the  facts  in  his  mind 
from  day  to  day.  His  progress  should  be  clear  to  himself,  for 
if  he  sees  that  he  is  gaining  power  to  solve  problems  and  com- 
prehend chemical  relations,  he  will  feel  that  he  is  'getting 
somewhere,"  and  his  work  will  encourage  him  to  attack  yet 
harder  problems. 

The  laboratory  course  should  train  the  hands  to  help  the 
brains,  and  the  brains  to  help  the  hands,  the  " '  make  your  head 
save  your  heels"  principle.  An  unerring  aim  should  be  to 
build  up  experimentally  a  body  of  knowledge  of  fact  neces- 
sary for  a  comprehension  of  the  laws  of  chemical  action  and 
the  relation  between  matter  changes  and  energy  changes  in  a 
system.  This  necessitates  that  emphasis  be  laid  always  upon 
the  reactions  which  are  taking  place,  the  '"conditions"  which 
influence  the  change,  and  those  physical  properties,  mass  and 
energy  factors  which  control  the  equilibrium  of  "chemical 
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forces."  lu  fact,  the  laboratory  course,  even  more  than  the 
lecture  course,  should  emphasize  the  chemical  reactions  of  sub- 
stance, and  their  physical  properties  in  so  far  as  a  detailed 
knowledge  of  these  leads  to  other  chemical  knowledge.  If 
handled  properly  the  more  important  physical  properties  of 
pure  substances  will  be  firmly  fixed  in  the  student  "s  mind,  be- 
cause they  must  be  used  in  identifying  the  nature  of  the  chem- 
ical change  and  in  explaining  its  mechanism  and  control.    If 

conditions " "  are  also  handled  incidentally  to  the  study  of  the 
chemical  process  they  too  receive  more  attention,  and  are  re- 
membered better.  It  is  a  good  plan  to  mention  as  little  as  pos- 
sible the  apparatus  to  be  used  and  its  arrangement.  If  the 
conditions  to  be  maintained  are  carefully  suggested  and  the 
student  compelled  by  circumstances  to  look  up  the  physical 
and  chemical  properties  of  the  reagents  and  possible  products, 
he  will  select  his  apparatus  as  a  carpenter  selects  his  tools— to 
accomplish  a  purpose,  and  the  purpose  will  become  the  promi- 
nent thing  in  his  mind.  Too  much  specialization  in  the  appa- 
ratus and  the  laboratory  arrangements  for  first-year  students 
is  apt  to  give  a  too  unfamiliar  atmosphere  to  the  laboratory, 
attract  too  much  of  the  student's  attention,  increase  the  cost 
and  generally  hinder  his  progress  to  a  certain  extent.  The 
laboratory  should  be  conveniently  equipped,  but  not  enough 
so  to  retard  a  tendency  to  study  experimentally  wherever  the 
student  finds  himself  and  with  any  apparatus  that  may  be  at 
hand.  The  student's  and  the  teacher's  time  is  an  important 
consideration,  but  not  the  thing  of  even  second  importance. 

Both  the  nature  of  the  experimental  work  and  the  equip- 
ment should  lead  the  student  to  ' "  eat,  drink  and  sleep " '  chem- 
istry outside  of  regular  hours.  It  should  promote  disputation 
of  fact  and  explanation  among  the  members  of  a  class,  and 
enable  each  one  to  prove  or  disprove  his  contention,  to  find  out 
the  truth  for  himself. 

The  whole  chemistry  course  should  incite  men  to  read  for 
further  information.     It  should  introduce  them  to  chemical 
literature  and  the  use  of  encyclopaedias  and  other  sources  of 
information  which  are  accessible  in  after-life. 
17 
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So  much  for  the  intensive  parts  of  the  course  in  general 
chemistry. 

The  extensive  and  broadening  factors  lie  in  parallel  read- 
ing, the  lectures  and  personal  contact  with  an  inspiring  and 
helpful  teacher.  "•Reading  maketh  a  full  man,"  and  a  good 
teacher  teaches  and  guides  to  higher  thoughts  and  a  knowl- 
edge of  how  to  surmount  the  difficulties  that  lie  in  every  road 
to  knowledge. 

At  the  end  of  the  general  chemistry  course  the  student 
should  feel  that  he  has  really  just  begun  to  study  the  science. 
He  should  believe  that  everybody  should  take  the  course,  be- 
cause he  has  come  to  see  that : 

First.  The  act  of  staying  alive  and  keeping  one's  body  and 
mind  in  a  healthy  condition  involves  chemical  changes  a 
knowledge  of  which  leads  to  a  better  understanding  and  more 
intelligent  control  of  eating,  sleeping  and  taking  healthful 
exercise. 

Second.  That  chemistry  offers  an  unusually  interesting 
opportunity  to  build  up  an  efficient  and  accurately  working 
mind. 

Third.  That  practically  every  change  in  materials  during 
manufacturing  processes  involves,  directly  or  indirectly, 
chemical  changes  or  chemical  processes  an  understanding  of 
which  leads  to  intelligent  control  and  economical  production. 

The  second  part  of  this  report  will  deal  with  detailed  ex- 
periments and  references  to  textbooks  and  courses  where  the 
above  outlined  objects  and  methods  are  put  into  successful 
practise. 

R.  M.  Bird, 
J.  H.  James, 

J.    R.    "WlTHROW, 

Committee. 

REPORT  OF  COMMITTEE  ON  HIGHER  DEGREES. 
Dear  Professor  Jackson: 

I  give  below  a  brief  memorandum  of  the  meeting  of  the 
Committee  on  Higher  Degrees  of  the  Association  of  American 
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Universities  held  in  Cambridge  at  the  Office  of  Dean  Haskins, 
Graduate  School  of  Arts  and  Sciences,  Harvard  University, 
on  November  8. 

I  attended  this  meeting  as  your  alternate,  representing  the 
Society  for  the  Promotion  of  Engineering  Education.  Dr. 
Kennelly  also  attended  at  your  request  on  account  of  your 
unavoidable  absence.  We  were  present,  however,  only  at  the 
morning  session,  as  we  both  had  to  leave  town  in  the  after- 
noon. 

Neither  Dr.  Kennelly  nor  I  have  received  a  copy  of  the 
Minutes  of  the  meeting,  so  that  what  follows  is  merely  a 
personal  report,  from  memory,  of  what  took  place  at  the 
meeting.  Dean  A.  0.  Leuschner,  of  the  University  of  Cali- 
fornia, presided.     The  others  present  were : 

Dean  C.  H.  Haskins,  of  the  Harvard  Graduate  School  of 
Arts  and  Sciences.  Professor  George  Comstock,  of  the  Uni- 
versity of  Wisconsin.  Dean  H.  D.  Arnold,  of  the  Harvard 
Graduate  School  of  Medicine.  Dean  Roscoe  Pound,  of  the 
Harvard  Law  School.  Professor  H.  W.  Holmes,  of  the  Har- 
vard Department  of  Education. 

The  principal  subject  of  discussion  was  the  standardizing 
of  the  advanced  degrees,  to  the  end  that  the  variety  of  de- 
grees given  be  greatly  reduced,  and  that  there  be  a  definite 
distinction  between  honorary  degrees  and  those  given  in 
course.  The  consensus  of  opinion  was  that  the  degree  of 
Ph.D.  should  not  be  employed  as  an  honorary  degree  but  that 
the  Sc.D.  without  designating  the  field  should  be  employed  for 
this  purpose ;  also  that  where  it  w^as  desired  to  give  the  Sc.D. 
as  an  earned  degree  the  field  should  be  designated ;  also  that 
the  Ph.D.  should  be  given  for  work  following  an  academic 
lower  degree  and  the  ScD.  in  a  specified  field  for  work  fol- 
lowing a  more  specific  undergraduate  program,  such  as  im- 
plied by  the  S.B.  degree  as  given  by  most  of  the  universities 
and  technical  schools  of  recognized  standing. 

It  was  urged  by  Dr.  Kennelly  that  the  same  disposition  be 
m,'ade  in  regard  to  the  M.S.  degree  as  above  indicated  for  the 
degree  of  Sc.D. 
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I  was  informed  that  the  afternoon  session  at  which  we  were 
absent  would  not  (and  did  not)  farther  consider  these 
questions  in  which  we  were  interested. 

I  should  have  made  this  report  earlier  had  I  not  hoped  to 
receive  a  copy  of  the  formal  minutes  of  the  meeting.*  I  un- 
derstand from  Dr.  Kennelly,  however,  that  he  asked  Dean 
Leuschner  to  have  a  copy  of  the  minutes  sent  to  him,  and  was 
told  that  the  discussion  had  not  yet  reached  a  stage  where 
that  seemed  necessary. 

Very  sincerely  yours. 

C.  A.  Adams. 

*  This  is  printed  in  accordance  with  a  motion  of  the  Council. 


AUGUSTUS  JAY   DUBOIS. 

Augustus  Jay  DuBois  was  boru  April  25.  1S19.  at  Newton 
Falls.  Ohio,  and  died  October  19.  1915.  at  New  Haven.  Conn. 
He  took  the  course  in  ci^nl  engineering  at  the  Sheffield  Scien- 
tific School  of  Yale  and  graduated  in  1S69.  He  then  pursued 
graduate  studies  for  nearly  four  years  at  Yale  and  at  the 
Royal  Mining  Academy  in  Freiberg.  Saxony.  After  work- 
ing at  surveying  for  a  time,  he  prepared  the  manuscript  for  a 
book  on  "Graphic  Statics"  which  was  published  in  1S75.  In 
this  year  he  was  appointed  professor  of  civil  and  mechanical 
engineering  at  Lehigh  University  from  which  he  was  called 
in  1877  to  the  same  professorship  at  Yale,  and  after  1881  he 
occupied  the  chair  of  civil  enguieering  there. 

During  his  forty  years  of  service  as  a  teacher.  Professor 
DuBois  was  active  in  enriching  the  literature  of  theoretic  and 
applied  mechanics.  His  "Elements  of  Graphic  Statics'"  was 
the  first  comprehensive  book  on  the  subject  issued  in  this 
country.  He  translated  works  of  "Weisbach.  Weyrauch.  and 
Roentgen  on  hydraulic  motors,  steam  engines,  materials,  and 
thermodynamics.  His  "Stresses  in  Framed  Stnictures"  was 
a  quarto  volume  which  passed  through  eleven  editions  and  it 
was  widely  used  as  a  test-book  in  engineering  schools.  He 
also  wrote  three  volumes  on  mechanics  and  papers  for  tech- 
nical journals.  In  his  later  years  he  published  lectures  on 
philosophical  and  moral  subjects,  which  contained  novel  ideas 
set  forth  from  a  mechanical  standpoint. 

He  was  an  excellent  teacher,  always  insisting  that  his 
students  should  be  thoroughly  grounded  in  fundamental  prin- 
ciples. His  sympathetic  interest  and  ready  wit  claimed  the 
attention  of  his  students  at  the  start  and  to  them  he  was  a 
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devoted  friend.  He  was  a  man  of  broad  culture  and  a  deep 
thinker  on  philosophical  questions.  He  became  a  member  of 
this  Society  in  1894  and  was  also  connected  with  many  other 
societies,  but  he  rarely  attended  their  meetings,  seeming  to 
feel  somewhat  awkward  outside  of  the  circle  of  his  friends 
and  students.  His  disposition  was  naturally  modest  and 
retiring,  and  his  character  was  of  the  highest;  his  life  was 
one  of  hard  work,  unrelieved  by  any  sabbatical  year. 


ALBERT   ELLIS   FROST. 

Dr.  Frost  was  born  in  St.  Johnsburr,  Vermont,  August  9. 
1851.  He  received  his  early  education  in  the  public  schools 
and  in  St.  Johnsbury  Academy.  .  He  later  attended  Dart- 
mouth College  and  was  graduated  in  1872  with  an  A.B. 
degree.  In  1877  he  took  his  A.M.  degree  and  in  1897  he  re- 
ceived that  of  Sc.D.  About  this  time  he  became  associated 
with  Professor  S.  P.  Langley,  famous  scientist  and  inventor 
of  the  first  heavier-thau-air  flying  machine.  Professor  Lang- 
ley  was  at  this  time  located  at  the  Allegheny  Observatory. 
He  remained  at  the  Allegheny  Observatory  for  three  years 
from  1872  until  1875.  Then  he  became  professor  of  physics 
at  Pittsburgh  Central  High  School,  where  he  remained  for 
ten  years.  In  1885  he  came  to  the  University  of  Pittsburgh, 
then  Western  University  of  Pennsylvania,  accepting  the  chair 
of  physics.  Three  years  later,  he  became  registrar,  at  the 
same  time  keeping  his  professorship  of  physics.  He  held  the 
chair  of  physics  from  1885  until  1908.  He  was  also  acting 
dean  of  the  school  of  engineering  and  the  college  and  pro- 
fessor of  mathematics  from  1908  till  1910.  In  addition,  he 
served  in  the  capacity  of  treasurer  for  seven  years.  He  was 
a  member  of  the  Society  for  the  Promotion  of  Engineering 
Education  since  1908.     Dr.  Frost  died  Mav  11.  1917. 
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In  the  passing  away  of  Samuel  C.  Earle  on  July  20,  1917, 
the  cause  of  English  in  technical  schools  has  lost  a  pioneer 
who  has  rendered  a  most  faithful  and  notable  service.  He 
was  born  at  Brattleboro,  Vermont,  July  7,  1870.  His  A.B. 
degree  was  taken  at  Harvard  College  in  1894  and  in  1895  he 
received  the  A.M.  degree  from  the  same  institution.  During 
this  year  he  was  appointed  Assistant  Instructor  in  English 
at  Tufts  College,  and  in  1896  was  made  Instructor.  He  was 
advanced  to  Assistant  Professor  of  English  in  the  Engineer- 
ing School  of  Tufts  College  in  1902,  and  to  full  Professorship 
in  1906. 

During  the  fifteen  years  in  which  he  held  this  chair,  he  ren- 
dered a  unique  service  for  the  advancement  of  English  in 
technical  education,  and  to  him  is  largely  due  the  present 
method  of  teaching  English  in  engineering  schools. 

More  than  a  decade  ago  he  abandoned  the  old  methods  of 
teaching  English  by  "  formal  Rhetoric,"  and  inaugurated 
his  plans  for  making  the  subject  of  English  vital  to  the  de- 
velopment of  technical  education  by  creating  a  really  live  in- 
terest on  the  part  of  the  student.  To  this  end  he  rewrote  the 
English  Grammar,  making  it  an  International  Grammar;  he 
taught  the  student  to  think  before  trying  to  give  expression 
to  thought ;  he  humanized  the  subject  of  English,  and  created 
an  enthusiasm  on  the  part  of  his  students  and  teachers. 

He  was  the  author  (with  H.  J.  Savage  and  F.  E.  Seavey) 
of  "Sentences  and  their  Elements,"  "The  Theory  and  Prac- 
tice of  Technical  Writing,"  and  of  various  articles  in  the 
English  Journal,  Engineering  Education,  the  Educational 
Review  and  other  periodicals. 
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Professor  Earle's  work  was  conducted  with  such  a  degree 
of  modesty  that  even  the  members  of  his  own  faculty  were 
not  aware  of  the  extent  of  the  propaganda  which  he  carried 
on  in  the  interest  of  technical  education.  He  was  a  sym- 
pathetic and  painstaking  teacher,  an  inspiring  and  loyal 
friend  to  his  associates;  an  organizer  of  unusual  ability;  a 
seer  of  educational  vision. 
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